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CE JIbCKOXOS.fl fr CTBEHH bIX YIIE B HbI X 3ABE,qEHI4ft

a. II. UBAHOB, T. A. HEIOBCIIAff
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y.q,K 55 r .48+55 I .482.215.71(075.S)

Onz u,a 0 a,tne,n eretno a

Ksura HanucaHa no nporpaMMe, yrBepx{Aennoft frasHnru ynpaB-
reHHeM Dr,rcueno tr cpeArrero ceJlbcKoxosrriictneHtloro o6pasonaHnn
MCX CCCP, u Rn.fltelcr-yue6Huv loco6ueu AJrfl cryAeHToB rr.rApoMeJruo-
pBTHBHblx By3oB u Qaxynlreros. OHa Mo)Ker 6urt peKoMeHAoBaHa u
cneuHaJrHcraM npoeKTHbrx H SKCnJryaTaqHoHHbrx BoAoxo3flfictseuHsrx
oprauuaaqnfi.' 

Ksura cocrour r{3 AByx qacrefi: <fu4po.torurl u <PerynupoBaHue
CTOKAD.

flepnaa qacrb HanucaHa KaHAHAaToM TexHr.rqecKnx HayK T. A. He-
noncxoft, BTopaq -.KaHAHAaroM rexHurrecKr.rx HayK A. H. i4saHosurlr.

uT3brBbl o KHHre H noxeJraHug npocr.IM HanpaBJrrTb rro aapecyi
Mocxna, K-31, y.n. ,[aepNuHcKoro, l/ l9l Hsalarearcrso <Ko.nocr. 

'

qAcrb r. rm[PoJlorl4fl

BBtrAEHME

1. [Ipe4rrler nHApoJIonHLI; Hayxa, H3yr{a1gx1afl 3aKoHoMepHocrg pac-
npeAeJlellvttl v ABI4)Kellufl BoA 3eMilofo ruapa, KoJrHqecTBeHilbre H r(aqecr-
BeHHbre H3MeHeHr4fl HX B pe3yJrbrare B3ar.rMoAericrBr4r- BoA C oKpyxarcqefi
cpeAol? (noeepxHocrblo 3eMJIH rI Bo3AyixHori o6ororrKorl), Ha3bdaercfl rprA-
p o / r o f r 4 e r ? .  t r l u a q e  M o l K H o  c K a 3 a T b ,  q r o  S T o H a y K a  o  p e x H M e
B O A  3 e M H O f  O  l u a p a .

fu4ponorr,rfl rBJrflercfl orpac./rbro reoQn3r4 KH - o6rqefi Hayxu o Qusra-rIecKHX npoqeccax, flpozcxoAflxll{x B pa3,fiaqHbrx cJroflx Hailrerl nJraHerbr:
ru4pocQepe, rBepAoI? H rasoo6pasHofi o6onoqKe 3eMHoro uapa. flocro.nl-
Ky rHApocrpepa npeAcraB/Ifler co5ofi orAeJrbHbre o6beKTu, lllrerculue reo-
rpaQnvecKl'Ie rpaHHIIbI, ruApo/Iorufl orHocnTcfl TaKlKe K qHKJry reorpa$n-
qecKHX Hayr( .

B coorBercrBal{ c pagAeJIeHI{eM rroBepxHocrHbrx BoA 3eMHoro uapa
H a  A B e  f p y n r i b r  f H A p o J r o f H f l  n o A p a 3 A e J r f l e r c f  H a :  o K e a H o J r o r H r o
( r u A p o . r r o r u r c  n a o p e l i  1 4  o K e a H o B )  u  r H A p o J r o r H r o  B o A  c y r x H .

llocne4Hafl pa3poc.racb B o6unpLryro uayxy H BK/rroqaer rt o r a M o-
J r o r - H r o  ( u a y x y  o  p e x a x ) ,  i l H M H O J T O f  H r o  ( o e e p o e e 4 e H n e ) ,
T e J r  b  M a r o J r o  f  H  r o  ( 6 o , r r o r o n e 4 e r r a e ) ,  r J r  f l  u r {  o J I o  r -  r 4  r o  ( n a y -
Ky o .rre4nlrxax).

fn4ponortfl., KaK u nrolan Apyrar orpac/rb ecrecrBo3HaHr4fl, B cBorrx
I4CC.[eAOBaHrLflX ACnOJIb3yeT MeTOAbr orrl/lcaHr4fl, H3MepeHHff, a]HailHga H
o6o6qenun. I4cxoLfl H3 MeroAoB a3yqeHufl BoA, r?rApo"[orqg Ae"rrgTcfl r{a:

f  u A p o f  p a Q u r c , A a r o u l y r c  o 6 4 e e  o n H c a H a e  B o A H b r x  o 6 r e x t o s
(reonpaSuqecKoe no,rrox(eHne, pa3Mep, p€x(I{M, MecrHbre yc"rronur);

I HA p O MeTp Hro,,u3yllalouly.Io MeToAbr oilpeAe"rreHr{fl pasIHrlHbtx
xapal(repLIcrHK BoAHblx o6lexros (cxopocreri reqeHaq, ypoBFrert BoAbr,
pacxoAoB BoAbr r{ HaHocon z r. 4.);

o 6 q y ro r H rp o Jr o r r4 ro, r43yqarcqyrc Qnsnuecxyro cyulHoc,rb
H 3aKoHoMepHocrr4 rr{Apo/IorHrIecKHX aeleHzfi ;

r . r  H )Ke H ep H yrO f  HAp or of  H ro,  pa3pa6arHsaroqyro Nreroj lbr
fHApoJr_ofHqecKHx pacrreToB H npofHosoB.

2. 3naqesue nfiApoJlornil B perrreHilH BoAoxo3sficrseHHurx npo6flep.
fu4ponorHrr r4Meer recHyro cBfl3b c Mereoponorlrefi, reorr,rop$onorsgfi, noq-
BOBeAeHpreM, reonorveft H Apyfr,rMH HayKaMH, H3yqarc[IHMr.r aTMocsepy
H fr{Apocsepy 3eMHofo rrrapa. Hanpzuep, o6qufi HHrepec.qJrrr rg.ApoJro;du,
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reoMopQoflofHH H noqBoBeAerrrrrr npeAcTaBrfiroT npoHcxo,4flrqHe rra 3er\,il{ofi
noBepxHocru npoqeccbr pa3x{brBa (apoeuu) pr orJro}KeHnfl (axNyrrayn flWrr)
HaHocoB. ft't4po,rrorLrfl, cBflsana c rt1paBJrrxofi: peuHarr rHApaBJrHKa nB-
JrfleTcfl cocraBHofi qacmro Kar( rrzApo[rort+, TaK H nHApaB,rrLrKH. FIo oco-
6eHuo 6nusxa Fr{ApoJrortfl, K ruAporexHr,rKe 14 MeJrHopar\HH.

Benuxa poJrb rzApo,'rorvrvt B peueHr4z BoAoxo3flficrneuHrtx npo6"uena.
Haia6onee Bax(Hbre Bonpocbi, Koropbre peiuaer coBpeMeHHafl faApoJiorHr,
ero: l) oqeHKa BoAHbrx salracoB BcBn3r4 c rpe6onaHunMH npoeKToB HcIIoJIb-
3oBaHHfl BoAHbrx pecypcoB; 2) ycrauoB.reHue pacr{erHbrx BeJrHrrkI H pacxoAoB
BoAbI (uaxcuvraJrbHbrx, MuHuMa[rbHbrx r.{ Ap.) npu npoeKTHpoBaHHH coopy-
xeHufi; 3) pacver HcrrapeHnfl c npoeKrupyeMbrx BoAoxp aHLIJrHrr\ I{ c no-
BepxHocrr4 periHbrx 6accefinoB; 4) HccJreAoBarue BorrpocoB QopultpoBaHrfl
pyceJr pex; 5) xapaKrep Hcrr4Ka reMneparypHoro H rleAoBofo pe)KHMoB peK H
o3ep ; 6) nporHo3br ocHoBndx sJreraeHroB rHApo/roraqecr{oro pex(HMa (ypon-
Heli, pacxoAoB, BcKpbrrr4n t4 3aMep3aHHs); 7) yver enkrfl,uufi, oKa3blBae-
Mbrx coopy)KeHueM Ha BoAHbui norox, AJrfl onpeAeJreHufl BeporrTHblx ycJlo-
eufr, B Koropblx 6y4er pa6orarn coopylKeHlle.

B sauefi crpaHe BeAercr rpaHAno3Hoe rnAporexHuqecKoe crponTeJlb-
crBo. PerueHze Bcex npo6"tervl, cBsgaHHbrx c HcnoJrb3oBaHIIeM BoAHbIX pe-
cypcoB, HaqllHaercfl c rnApo/IorHr{ecKoro H3yIIeIIHg BoAHbIx o6texros.

flpoexrupoBaHulo rHAp ooJleKTpocraH qH I?, eoAo xp aHHJIHITI HJITI Ap yru x
rrrAporexHr4rrecKux coopylKeHzfi scerAa [peAuecrByror nr4ApoJlorurlecKkIe
pacqeTbr, B pe3yJrbTaTe KoTopbrx o[peAeJrfroT foAoBbre, MecflqHble HJIH ce-
soHHbIe, MaKcHMaJrbFrbre r.r MHHHMaJTbHbIe pacxoAbl BoAbI v r, \. fu4po.rroru-
.recxufi pacr{er - oAHa Hs ocHoBHbrx qacrefi Ka)KAoro BoAoxo3flftcrnen-
HOrO [pOeKTa.

3. Kparxne HcropnqecKue cBeAeHlrfl. fu4po.norvn KaK caMocroflTeJlb-
Haff HayKa cQopuupoBaJracb Jrurxb B KoHqe rrporxJroro croJlerllfl. OAHaxo
[rccJreAoBaHue BoA HaqaJrocb orreHb AaBHo. BoAuue o6texrn c ApeBH[x
BpeMeH Hrpailv 6o,rrnruyro poJrb B x{H3HH HapoAoB. Ha 6eperax KpynHbIX
per{ cTpoaJr[cb fopoAa, no peKaM npoxoAHJIH TopfoBble rIyTI{.

Han6o.rree ApeBHHe rliApoMerpzqec'Kze Ha6.nrcAeuzs (sa ypoBHflMH
p. Hn"na) o6Hapyx<eHbl B Erunre oKoJIo 4000 JIer Ha3aA.

Ha reppzropr{rr CCCP HaqaJro BoAoMepHbrx Ha6.nrc4euuI? orHocllrcfl
K nepBoMy rbrcflqeJreTuro Ao nauefi epbl. B ero BpeMn Ha pp. 3epanruaue,
Aruryaapne H Mypra6e 6vtnu ycraHoBJreHbr pa3JII4tIHbIe npzcnoco1neaus
AJrf pacnpeAeJleHHfl BOAbI Ha OpOCI4TeJIbHbIX CHCTeMAX.

B Poccuz BoAoMepHue sa6.nroAeHan raK)r(e r{Meror 6o.nturyrc AaBHocrb.
B sanacsx pyccKHX JreronHcrres XV lr XVI BB. orMet{aJlucb raKue flBJIe-
HHfl, KaK BCKpbrTHe pel{ H HX 3aMep3aHHe, HaBOAHeHUn n naBoAKH, Onaca-
HHe HeKoropbrx nyreii coo6urenun.

B cepegaue XVII e. e Mocxee Be"rrficb ex(eAHeBHue Ha6nrcgeHufl sa
cocToflFrueM noroAbr H ypoBHeM BoAbI Ha p. Mocxne. l{sy.lgHueM peK B Te
BpeMeHa y Hac sa:arMa[rncb seMJrerpoxoArlbl, Koropble o6cneAoeaJlu MHonHe
pbxu Cvr6upu; s PoccHH craJrH norBJrrrbcr rllApoeHeprernrlecKue ycranoB-
xu, oco6eHHo Ha Vpane B cBfl3u c pa3BHTHeM ropno3aBoAcKoro AeJIa.

tr4H>NeHepHbIe HccJIeAoBaHLIf peK, o3ep H BoAoeMoB HaqaJIHcb co Bpe-
N{eHr.r flerpa I. Pagnurr4e npoMbrrxJreHHocrl,I, pacuHpeHue roproBJlla, tro-
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rpe6rrocrr n o6opoHe crparrbr Bbr3BaJru Heo6xoAHMocrb yJIyquleHHR BoAHbrx
nvrefi coo6ilreHufl.

B 1703-1709 rr. 6unu npoBeAeHbr HsbrcKaHLIfl H nocrpoeHa BuurHeeo-
Jroqr{ar cacreMa, coeAuHtrlouafl Bo.rrry c Ea,rrr.tticxllu MopeM. 'llepnue

r43brcnatr4n 6y4yqero MapuuucKoro BoAHoro nyrH (renepl Bo,rrro-Ea.rr-
rraricxrari), rocrpoeHHoro s 17l9-I731 rr., lr cTpor{rerrbcrBo ,IlaAoxcxtzx
KanaJroB 6snu npoBeAeHbl l lpll rHtIHoM yqacrzl4 flerpa I. f lpu HeM Bnep-
Bbre B Poccuz 6u,r ptguepeH pacxoA BoAbI Bo"rrru y Kaulruruua (1700 r.),
a Ha p. Hene y flerponaB.roBcKori xpenocrl.I ycraHoBJreH nepnufi BoAoMep-
uufi nocr (1715 r.). HecxoJrbKo no3AHee BoAoMeprrue ua6.nro4eHHfl Be/rucb
Ha faAclrxcKoM u BatLaficKHX o3epax, IIa ypar'Ibcl{Hx npyAax. Eltno Ha-
qaTo crpoaTeJrbcrBo coeAHHHTeJrbHoro BoAHoro rryra Me)KAy Bo.rrrofi H Ao-
HoM, Ho He raM, rAe oH Tei lepb [ocrpoeH, a B BepxoBbf lx [oHa.

Eorruryro pa6ory no r43yr{elrr4ro peK npofi3BoAgJra Axatreuua I{ayK,
co3AaHHas n 1724 r. B 1760 r. B feorpa$uvecroM AenapraMeHre aKaAeMHI4
M. B. IlonaoHocoB opraHH3oBaJr HccJreAoBaHl4fl Bcr{pbrTHfl I4 3arvrep3aHr4fl
peK, BeceITFILIX no"lononutl.

B 1767 r. Haqa,'ro oQopu"rrnrlcfl fnasHoe yilpaBJreFrHe BoArHbrx KoMMy-
nuxat\ufi., ocHoBHbrMLr gap,a.uaMld Koroporo 6ltnu I{cc"rIeAoB aHHfl peK c qe/Iblo
cyAoxoAcrBa.

B nepnofi rroJroBrrue XIX B. ylyt{uraercrr arnaparypa rHApoMerpt4qe-
cKHX H3\lepeHr4fi, no"nyuaer pa3Bl,rrl{e rexHl.{Ka 3ByKoBoro H3MepeHHs rJIy-
6r.r l r .  Broparr  noJroBrdHa XIX s.  xapal(Tepr i3) ,ercr ruupoKIrMI{ f l lApoJloruqe-
CKL MU H CCr'IeAOB aHVflNIn .

f l .uasouepHoe H3yr{eHHe pyccKHX peK H o3ep orHocurcrr K lB74 r.,
r{orAa npu MuuncrepcTBe nyreli coo6rqeuns 6lt,la co3AaHa HaBufauuoH}to-
onrrcHar Kor\,ruccr.rfl (HOI() . ?ta Korvrl{ccr.ir AeficrsoeaJla B TeI{eHHe 20.rrer;
ee pa6ortr HMercT 6o"rr,uroe 3naqeHl4e KaK B I.r3yqeHHH rHApofp aSuu Haruefi
crpaHbr, TaK H B pa3BI'trHLI MeroAoB rHApoMerpHH. B ro BpeMfl oIIHcHbIe
irapruu opraHu3oBa.rwr oKoJlo 500 eoloMepHblx nocroB, a Ha pflAe peK BeJIH
r43MepeHue cKopocretZ re.Ieuur H onpeAeJIeHHe pacxoAoB BoAbI.

O4HonpeMeHHocr.r3yr{eHueM per{A,Tfl ueiTeri cy4oxo4crBa c 1873 r. pas-
BI4BaJIHCb LICCJIeAOBaHVfl peK, O3ep H OO/IOT B Ue,IIflX HCnO,'Ib3OBaHHflHX AIIfl,

ceJrbcKoxosqficreeHHbrx \,reJIHopauurl (oporueHHfl H ocy[reHrzn). Eu"rrla op-
I 'aHH3OBaHbI HayqHble 9KcIIeAv\HH nO pa3d'IHrlHblM BOnpOcaM |HApO/IOIHH:

ro ocynenun 6o"nor flo.necla (1873-1898 rr.), eKcneALIuun VL kL fr\u'
rrr{HcKofo no oporueHulo Ha lore Pocct'rlz (1880-1891 m-.), srcneAulrHfl
A. A. Tz"r.rro no HccJreAoBaHr.rrc HcrotrH?IKoB rJlaBHefiurux peK eBponeficxofi
PoccHrl (1894-1903 rr.) ra Ap. Kpynner?rurafi pyccxrafi KrHMarolor H reo-
fpaO A. VI. Boei.ixoe n pa6ore <K.rprruarn 3eMHoro uapa u s oco6eHHocru
Poccau>, BbtlxeAuetr n lBB4 r'., BIlcpIlLlc ccpoprr.ly"'rupoBaJI noJIolKeIIHe, qro

peKH - gro npoAyxr KJrHMara, v 2.ail KJrHMaruqecKylo I<.naccuQnKauHIo peK.
B xouqe XIX s. 6ornuoe pa3BHTHe noJry.ullntv HccreAoBaHHR, cBrr3aH-

rrbre c H3yrreHHeM MexaHH3Ma peqHoro noror(a, ABHIKeHHg I{aHocoB H Qop-
MHpoBaHHfl  peqHoro pycr la.  B lB97 r .  I lof iBuracb pa6ora KpynHoro
ruAporexHuKa-npaKTl{t{a H rIbITJIHBoro }'qeHoro B. M,..I loxruua <Mexa-
HH3M peqHoro pycra), Koropar Aaer rpaBo cquTarb ,I loxruHa ocHoeono-
JTOIKHHKOM THApOJIOfHH peqHOfO pyCJIa.



B uaqa.ne XX n. rpoBeAeHbr HccJreAoBaHHfl ro pa3Jrr.rqHbrM BonpocaM
rHApoJrorHH.: rroflBr4Jrncb pa6oru 3. M. OnnAexona no HcrrapeHl{ro c no.
BepxHocra peqHbrx 6accerfulon (191I r.), H. E. XyxoecKoro o ABHX(eHHH
BoAbr Ha noBopore peKH (1914 r . )  H o saurreHun (1915 n.) ,  H. E. Ao.nrosa
no reopaa croKa Jrr.rBHeBbIX no4 (1916 n.) u ,4p.

Bce eru rpyAbr rre noreprJrH cBoero 3HarreHzfl H Ao Hacroflrrlero BpeMeHH.
OAnaxo 6ypnoe pa3Brrrae fHApoJrorHIrecKHX Hcc,'reAoB auufi H rHApoJIorrLr
KaK eAHHofi uayxz HaquHaercff B Halrerl crpaHe roJrbKo rroc/re Be.rrrzxor?
Oxrr6pncxori peBo/rrouara. CoupraJracrHqecKar cucreMa xo3flftcrea craBHT
Bonpoc o KoMnJreKcHoM HCno/rbgoBaHLrH BoAHbrx o6rexros AJrfl qeflefi cy-
AoxoAcrBa, gHeprerrKr, BoAocHalx<enun, NreJlr4opa:q:aLr vr r. L.

Bax<trntv co6urHeu B Hcroput H3yr{ertHfl BoAHbIx pecypcoB crpaHbl6uno
yqpex{AeHHe e l9l9 r. Poccr.l- icr{oro, rrbrrre I 'ocylapcrBeHHoro, ruApoJrorl{-
qecKoro HHcrHTyra (fl'l,l), B 3aAaqu r{oroporo BXoAH.rro o6reALIHeHHe Bcex
BOAIII,IX I'ICCJICAOBAUUi,t N CCCP.

B 1920 r. ro LrHutr4aruee B. V. JIeuuHa npuHflro HCropHI{ecKoe perue-
une o6 enexrpuQr4narryrr Poccun (n.rraH fO3/lPO). BunorueHue eroro
[JraHa norpe6onaJro BcecropoHHero H3yqeHHfl ecrecrBeHHoro pex{HMa Bo-
Aoerraob. B neprao4 c 1919 r. nponeAeHbr xpynuer?lrue BoAHbre HccJIeAoBa-
Hr4f l  pp.  Borxosa, Cnupn, Mocxnr l ,  Vpa.rra,  ! ,Henpa, Bo,t tz,  Aruy4aplz
l.r Ap.

Eo.nnuoe 3HarieHr.{e B pa3BHTHu cra\HoHapHbIx LIccJIeAoBauuft peK I,Iye-
flo yqpelKAer.rure B 1929 n. fn4pouereopo/roruqecKoro KoMHTera npa Co-
nere HapoAHbrx l(ouuccapon CCCP, xoropufi e 1933 n. 6u.n npeo6paaoBaH
B I{enrpa.rrbHoe yrpaBJreHue fn4porr,rereopoJlorll.Iecxorl c.lyx6lt, a B
1936 n.- s fnaeHbe ynpaB,TeHHe rl{ApoMerc.rryx<6u (fyfMc).3ro cro-
co6crsosaro pe3KoMy Bo3pacTaHr.lrc ceTH rHApoJrofurrecKHx ctauqurl,
ycraHoBJreHuo eAunofi Meronr.rKH pa6or, yJryqueHulo KarlecrBa rLIApoJIo-
ruqecKlr x HccJreAoBaula fi .

B 1924 u 1928 rr. 6lr.rr.r co3BaHbr I Bcepoccuitcxuir n il BcecorcsHlrfi
rHAp o/ro nH qec KHe cbe3Abr, H a KoTo p brx p accM aTp vBalrwcb .Bonp ocbl BoAHof o
6a.nasca H perrHoro croKa, noprponrerpHH perrHono pycJra, HsMept4TeJIbHbIx
npu6opon - vt rugpolttoJroruLr.

!,.nn pasa HTwfl raApoJrorHr{ecKH x HccJreAoB aswfr, 6o.nruyro poJlb cblfp a-
Jro fpaHAHo3Hoe fHApoTexrrHr{ecKoe cTpoHTeJIbcTBo AoBoeHHblx JIeT: Bon-
xoBcKar, CeHp cxar a n Henp oBcKar f3C, Eenovropcxo-E a,ryr ufic,<uit KaHaJI,
KaHaJr HMeHH Mocxsrl v Ap.

B rrocJreBoesnsni fiepuoA naprufl H npaBare/IbcrBo npuuvManr pflA
perueunfi, cBfl3aHHbrx c BoAoxo3flficrseHtrrrx,r cTpoHTeJIbcrBoM, BbITIoJIHe-
Hr.re Koropux rpe6oBa"[o Aanrnefiruero pa3BHTHr I-uApoilorl4t. Oco6eHHo
cHJrbHo Bo3pocJra po/rb rnApo.rrorr.rqecKux Hcc/IeAoBasufi ttocJle uaftcxoro
(1966 r.) f lneuyMa UK KIICC B cBn3H c pacuupeHl4eM Me/IHopauHH 3eMerlb.

B 1957 r. cocrorncq il[ BcecoroeHrrrt rHApoJrora,recxzr? cbe3A, Ha Ko-
TopoM 6u"na paccMorpeHbr AocrHX(eHLIfl e o6,'racra coserixofi rn4poJrorLrvl
sa-30 ner, npbueAunx nocJre II cr'esla, u nrrpa6oraHo HarrpaBJreHHe AaJrb-
nefiurux ruApoJloruqecxH x Hccr'IeAoB asufi,

B nocneAHee AecflTz/rerne oco6oe BHHMaHI4e yAeJlflercfl BonpgcaM BoA-
Hofo H TenJroBoro 6anaHcoB. B npo6,rleMe HcrlapeHufl Bo Bcex ero BHAax
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,ffi

. { -  ucnapcr rue  c
HocTb cyrxH; 4-
6- peunofi  crox

Pnc.  L  Cxeua KpyroBopora  BoAbt  B  npupoAe:
nonepx l rocr l r  o r (ea l ra ;  2 -  oca4ror  na  noDcpxuocrb  o l (caua;  J -  oca4xn l ra  noBeDx,
ucnapeHH.e- c noBepxHocm.cy-]uru; 6- nonepxHocrlrbri l  H noA3eMHbrft 'croxu a pefirX:
B oKeaH (6eccrounoe uope); Z- noqseurHnfi crox B oxearr (Oeccioqi loe-rr lobeX'I ' j l

sraroo6MeH MexAy cyrueft H oKeaHoM ,repes aruocSepy.

HapflAy c 9Kcnepl,lMeHTaJrbHbrM HsyrreHHeM pa3BHBaeTCfl TeopeTHqecKoe
HarpaBJreHHe, ocHoBaHHoe Ha MeroAe ryp6yaenrHofi 4uQsysuu. B uccJre_
AoBaHuflx peqHoro croKa H ero peryJrupoBaHHfl HaxoAr.rr nce 6onlruee npg-
MeHeH[e reopr.rf BepofTHocTHbrx rpoqeccoB.

Passzrze H coBepneHcrBoBaHl4e MeToAHKH ruApororurrecKnx pacrleroB
,{aer Bo3Mo)KHocrb yTotIHflTb cylqecrByrorqHe HopMbr no pacrrery MaKcHMaJrb-

uapa, elKeroAHo I'Icnaprercfl orpoMHoe KoJrur{ecrBo BoAbr. l4cnapgnuarcfl
Bd'rafa 6o.ultlrer? qacrbro KoHAeHcHpyercfl H Bo3BpailIaercs B BHAe arMo-
cQepnlrx oca,qKoB B oKeaH, coBepuruB TaK uagunaeuufi ra.rroif i rpy.o-
BOpOr.

t{acrl HcnaplrBrxeilcq c nopefi z oKeaHoB BJrarH rrepeHocr,rrcfl BoaAyIu-
HbIMH TerIeFIHflMlI Ha CyIIIY, fA€ nexoropafl r{acrb ee AocrlrfaeT cTaAHH KOH-

naAaer ryAa He lyreM HerocpeAcrBeHHOfO CTOKa, a nyTeM nepeHoca BJrarH
n napoo6pasHoM COCTOflHITT{ BO3AyruHbrMH noToKaMr.r.



Ha SoHe 6onrruoro KpyroBopora BoAbr BeMHoro uapa Mox{Ho BbrAeJrurb
MecrHble HJIH BHyrpHMaTepHKoBbre sJraroo6oporbr, [poucxoAflrqr4e B [pe-
AeJIax orAeJIbHbIx qacrefi Kor{TuHenra. fIoA BHyrpHMarepHKoBHN,t eraroo6o-
poToM rIoHHMaeTcf [poqecc Hcr-rapeHHff H ocax(AeH[rr BHyTpH MaTepHKoB
BJrarH, nepeHocHuofi Bo3AyrxHbrMH Ter{eHnflMrr c oKeaHa Ha cyuy. Ha nyra
ABHx(eHHfl Bo3AyrrrHbrx rvracc B rnydn Marepr4Ka npoqecc HcnapeHue -
ocaAKa [oBTopflercfl MIIoroKparHo. tlerr,,I 6o.ryrue o6beM ncnapenHrr, Ter\{
qau{e 6yayr rpor{cxoAurb raKl4e BJraroo6oporu, ren,t donlrxe Ko.[HqecrBo
BblflaAarcrrrux ocaAKoB, To ecrb reM 6o,qee sraxHnrfi K.[HMar 4aHnofi rep-
puTopl,{r4 u TeM AaJrbue rrpoHr.rKaeT B/rafa Ha MaTepr4K.

Paccuorpavr cxeMy BHyrpHMarepuKoBoro o6opora HaA uexoroporl
Teppvropueft. O6o3HaqHB Ko,/'nrqecTBo BoAflHbrx [apoB, Bo[reArr]HX B rrpe-
AeJrbr AanHofi TeppaTopw, Qt r{ BbrHocnMbrx 3a ee npeAeJrbr -Qr, ocaAKH -
x u HcnapenHe -  E, [o. tyt1v414;

Q r :  e r _ x + E .  ( l )
Ko.nuqecrBo BoAbr, c6pacrrnaeMoe 3a npeAeJrbr paccMarpuoaeuofi rep-

pHTOpHr.r B BHAe per{Hof0 cToKa a, B cpeAHeM 3a foA paBHo:

U :  x -  E '
C yverorra paBeHcrBa (2) ypaBHeHHe (l)  Mox{Ho 3arHcarb TaK:

Q, : Q'- A. (3)

OcaAxu, BbrnaAaiorrrae B trpeAeJrax paccMarpveae\,rofi TeppHTopHH,
Mox{Ho pa3Ae/rr.rrb Ha ABe cocraBJrrroulue: o6paeyrculr4 ecfl H3 BoArHoro napa,
np14 HeceHHono Ha reppHTopHro rz3BHe (<nuerunue) ocaAKH, x")  H o6pasonan-
LIrHeCfl H3 BOAfl HO|O napa, BO3rrHKrrrefo B pe3yJrbTaTe MeCTHO|O LrcnapeHHf
(<uecrHlre> ocaAKH, x*), To ecrb

.  X :  X " f  X * .

TorAa ypaBHeHHe (2) MolKHo npeAcraBarb B BHAe:

x B + x M : A + E .

3aAaqa pacqera BnyrpuMarepnKoBoro odopora cocronT B BbrrrcHer{Ha

orHoIxeHH, p, TaK KaK B HeM rlpoflB/rrercfl poJrb MecrHoro A"rs Aagnorl
tuM

TeppHTopHr4 HcrrapeHr.rfl B o6pasonaHHr,r ocaAKoB.
ilnn orreHKH HHTeHcrzBHocrr4 BJraroo6opora Hyx(Ho gHarb rax ftasrreae-

uslfi xoeQQurrHeHr BJraroo6opora + , fioKa3brBaroqw?, cKoJrbKo pa3
x B '

nputrreArxuft Hssue BoArHorZ flap BbrnaAaer B Br{Ae ocaAKoB, Ao roro KaK
Bo3AyrxHbre rroroKH H peqHoft crox BbrHecyT ero 3a npeAeJrbr reppuTopr4H.

ArnrocQepHbre rer{eHufl npoHocflT HaA MaTepHr{oM orpoMHbre KoJrr{qecr-
Ba BJrarr'r co croJrb 6o"nnuurur.r cKopocrflMr4, qro 3HaqHTeJIbHag rlacrb He
ycneBaer cKoFrAeHcHpoBarbcfl I.r BbrHocrTcn cHoBa Ha oKeaH. Tax, pacqerbl
K. 14. Karur,rHa a X. I-1. f lorocqHa noKa3aJrr.r, rrro Ko.[HqecrBo B/rarr.r, nepe-
rrocltuofr arrvrocQepoir ea r-oA B npeAe/rax enponerlcxori qacrn CCCP, paBHo
B cpeAHeNr 8500 tc.4,tn, oca1r(u cocraBrTrnor' 3120 rctil\, a HcnapeHr.re 2l-90 rcru\.
TorAa croK peK B cpeAHer\{ paBeH 3120-2190:930 rcu\. Taxllnr o6pasona"
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(2)

(4)

(5)

6onluas qacrb BJrarH rpoHocuTcr HaA reppllropueli eeponeficxoft qacrl ' I

H OKCAFIOB.
PaccH,rorpert rbre Borrpocbr nMeror 6oasruoe 3HaqeHHe AJI f l  r lporHo3H-

poBaFrHrr TeX LI3Meueuul.i, KoTopble MoryT npousoii 'ru Bo BJIaroO6opore s
pesy"rrr,rare BoAoxogniicreeHHbrx Hreponpunruii IIa paccMarpHBaeMofi rep-
DHTOPHKT.'  

5: Bo1uufi  6a;laHc seMHono uapa. I4s^oxeuHaf cxeMa l(pyroBopora

BoAbr B npllpo7e Mo)I{er 6url BbIpa)KeHa ypaBHeHHeM BoAHoro 6ananca,

r(oTopoe onpeAeJrfleT cBf3b Me)KAy npHXOAOivI H paCXOAOM BJIafH AJIfl BCefO
geMrioro rrrapa. f lpnxo4sofi  qacr:. ;ro 6anasca f lBJIf l lorcr ocaAKI'I ,  pacxoA-

HOf i -HC[apeHI {e  H  c roK .
I-lpnnaeiu cJleAylouae o6oenaqeHl4fl :

xo* cpeAuHe foAoBble ocaAKH, Bbr[aAaroulHe FIa noBepxHocTb oKeaHoB;

x"- cpeAHI{e roAoBble ocaAKfl,  BbIIIaAaTUIHe Ha noBepxHocTb cyIUH;

Eo- cpeAHee roAoBoe HcnapeHae c noBepxHocrl4 oKeaHoB;
E"- cpeAHee toAoBoe I{cilapeHue c noBepxHocrll cylxu;
y -  cToK peK.- 

ExeroAHo c rroBepxHocru uoper? H oKeaHoB I4cllaprercfl KoJIHqecrBo
BOAbr, paBHOe KOJTHqeCTBy BbrnaAaIouIHX Ha HI'IX OCaAKOB IIJII,OC peUnOfi

CTOK. TO CC,Tb

E  o :  x o *  U .

C noeepxHocrr4 cytxu B cpeArreM 3a roA llcnapnercfl croJlbKo BoAbl,
cKo.rrbKo BbrnaAaeT Ha Hee ocaAKoB,3a BbIqeToM BOAbI, CTeKalOUlefi n ITAOpA
[ , I  OKEAHbI:

E " : X " - U '  Q
O6reAusHB ?TLr ypaBHeHHfl, noJlyquna o6uee ypaBHeHHe BoAHOTO 6atauca

Ar'rfl 3eMIIO|O lxapa B BI'IAe:

Eo  *  E " :  xo {  x " ,  ( 8 )

EbIpa)KeHHbIe B Krvts n;:i 
;;T;:{t"T::05400;

xo :41  I  600 ;  x " :  l 0 l  000 ;
/ :35  600 '

Taxuv o6pasonr, ex(eroAtrblir crox co Bcero 3eMHoro uapa cocraBJlner
35,6 'ruc. rcut. Ecatl pacnpeAeJruTb eror o6r'eM paBHoMepHo no sceli nrotua-
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AH cylxH ll7106 Ktvtz, To noflyrruTcn cnofi croKa, paeuufiB04 tt ivt.O6qafi
o6terrl BoAbI Ha 3eMHoM Ixape oKoJro 1330 rvrnn , Kttts.' Cne4onareJrbHo, B perr-
HoM cro{_e yqacrBylor BC(ro oKoJro 0,003% or o6qero KoflHrrecTBa BoAbr
Ha uaruefi rrJraHere.

, flo HCcJIeAoBaHHflM ['ocy4apcrBeHHoro -rnApoJroraqecKoro HHcrHTyra
(1967 r.), ee.nurrHHbr e.rreMeHToB BoAHoro 6ananca CosercKoro Corcsa'sa
roA cocraBJlrlor: ocaAKH 1l 694 Klrtg, HcnapeHue 7336 tttvts, croK 4358 rcnl.
flpu paauonaepnoffpacrpeAerreHur4 yKa3aHHbrx o6revoB B BHAe cJrofl [oJrv-
I I a e M : o C a A K H 5 3 | , v l l t , H c I r a p e H a e 3 3 3 / v I / v t H c T o K | 9 8 u l ' t ,

. . ̂ Tg""y o6pasovr, us o6uero KorraqecrBa arrvrocQepHux ocaAKoB
11694 Kil'), BbInaAaIoIrlHX B TeqeHHe roAa, 6o"nee rroJroBuHbr Hcrrapflercfl,
ocTaJrbHafl qacTb cTeKaeT.

Pacnpe4e/IeHHe croKa no reppLrropuv Conercxoro Corcsa HepaBHoMepHo.
Han6o"rrourne 3HarIeHHfl perrHoro croxa {a6nro4arcrcfl B ceBepiux, ceBepo-
SanaArrr',rx H Bocrorlrr,rx o6,racrnx CCCP: 6acc',efiurt Bapeuqona, Eenoio,

-Banrnrlcxoroi Eepnurona, OxorcKoro H fnoucxoro rr,rofefi. B srux o6na-
cTflx cocpeAororreHo oKoJro 800/o r-oAoBoro cTOKa.

Teppuropau cpe4ttefi no.rrocbr, 3arrurr\,{arourae no nJroqaAr.I rrerBepryro
rlacrb crpat{bl c ruavr6onee pa3BlrrbrM xo3flficrnou, rzMeror oKoJro l8%- s6a-
Hbrx pecypcoB.

Husxae 3rlaqeHllfl croKa sa6"nrcIarcTcfl B rox{Hbrx pt oco6esHo rofo-Bo-
crotIHbIX patlonax enponeficxofi repprTopnr4 Corosa, a raK)Ke s 6accefiHe
Apa.rrocxoro Moprr H puAe pafioHon Cpeanen Asww. Ha ary nJrorqaAb, co-
craB/IflIolqyrc'rlerBepryro qacrb crpaHbr, npHXoAHTCfl BCefO JrHrUb 20/o rOI:O-
FO|O CTOKa.

6. E4nHxqu HsMepeHHq croKa. XapaxrepLrcrHKr4 croKa AeJrflTcfl Ha
pa3r\repHbre n 6espa3MepHbre.

I( nepnofi rpynre orHocflTcfl pacxoA BoAbr, o6reu, MoAyJrb, cnofi H Hopr\{a
cToKa.

P a c x o A o M Ha3blBaercfl KoflHrlecrBo BoAbr, nporeKaroqee rrepeo
nonepeqHoe cerleHne peKH B oAHy ceKyHAy. PacxoA Bbrpax(aercq o6trqHo g
us l cerc H r\{o}Ker 6rrrl cp eAHec}'Touubrft , cpeAHeMecsqHufi , cpeAHecesonuuft ,
cpeAHeroAosofi, a raK)Ke cpeAHr{ft usoronersurt.

O6ter r , r  c roKa W -  9To KoJIHr IecrBo BoAbr ,  npoTeKaroqee qepe3
AaHHOe CeqeHHe peKr.r 3a FreKoropuli npoMelKyroK BpeMeHH, TO eCTb

W : QT, (9)
' rAe T - r{Hcflo ceKyr{A B paccMarpuBaeMoM rrepHoAe.
- O6leM croKa, Bblpax(eHurtfi B n"-: MJIH. lrts tul,t tttr4\, TaKlKe MolKer 6urn
Bblrlrrc"fie.H sa rro6ofi [poMe]KyToK BpeMeHH: Cyrr(H, Mecflrl, ce3oH, foA.

M o a y n b  c r o K a  M  n o x a s b r B a e r ,  c K o " [ b K o  B o A b r c r e K a e r  c  e A r 4 -
HHrIbr rrJrouaAr,r no4oc6opa s I ceK, 14 Bbrpaxaercfl B nlcerc c | rcnz.

M - q P t t l c e r c c l r c * t a , (10)

rAe 101- nepexo4ulrfi xoeQsaqreHr or nslcerc s /tlcerc;
.F - nnoqaAb no4oc6opa, KJrtz.

Mprrygu croKa, KaK H pacxoA, Mo)Ker 6uru cpe4ualt 3a cyrKn, Mecflrr,
ce3oH, IoA H CpeAHHfi trUoro,rersaft.

l0

Cno l i  c roxa  h ,  nupaxeuuuf i  B  14 j4 ,  nory r raerc f l  B  pe3yrbrare
AeJreHHfl o6reua croKa Ha urorqaAb BoAoc6opa:

h:ffi*,r,
rAe lX/ - o6rem croKa , tuf i

F - nrrorrlaAb no4oc6opa,
Mex4y sHcororl cros croKa

SABACHMOCTb:

h : 3 1 . 5  M .

H o p n a a  c r o K a - s r o  c p e A H f l r  B e / r H r r H H a  r o A o B o r o  c r o K a  3 a
MHoroJleTHufi nepuoA c HeI43tueHHbIx,rH QusHxo-reorpaQravecKHMH ycJroBr.rff-
ir,rra. Hoprray cror(a MolKHo Bbrpa3urb veies nro6yro xapaKTepacrgKy cro*a:
pacxoA, MoAy/rb, cJrori unu o6teM croKa.

(13)

B arux BbIpa)KeHHsx B qHcJIHTeJIe - Be,rrHrrHHbI r-oAoBoro cro6a, B 3Ha-
MeHare.rle - qI4cJIo Ha6.nroAeuufi. finureJrbHocrb ua6"rrro4eHufr (n) AoJrxHa
6rtrl taxoti, frPV xoropori cpeAHee apHrfnreraqecKoe sHaqeHne croKa flB-
rqercfl npaKTur{ecr(r4 AocraroqHo ycrofiuueutr.

. .I( 6espa3N{epHblr4 xapaKrepncraKai\,r croKa orHocrrcfl MoAyJrbHuf,r xo-
aQ$zqneur u xoaQQnqueur croKa.

Mol y,rr  I  u rr  f i  K o o QQ u u H e H T ,(-oroorHorueHneBei lHrrnHbr
croKa sa xaxor?-To nepHoA K croKy cpeAHer\,Iy rvlHoroJrerHeMy:

'(:fr:ffi:*:w,

Kilt lz,

H MOAyJTeM cToKa cyqecTByeT

(  I  l )

creAyroqafl

(r2)

io ,  i r , ,  f r ,  f * ,
Q o : . "  i  M o : t ,  i  h o : t n  i  W o : u ,

(14 )

rAe Qil -M,, h,r--Y; - Be.ru,rr.rHlr croKa 3a AaHHhni nepuo4;
, Qo, Mo, hn, Wo - cpeAHlre MHoro,/rerHLIe 3Har{elr4f l  croKa.
Mo4y"tlsHlte xoatlQraql{eHTbl Moryr 6nrrl rogoBbre, cegoHHbre, Mecrq-

Hbre f i  T. A.
K o a Q Q t a  q f i  e H T o M  c r o  K a  q  H a 3 b r B a e r c f l  o r H o r l r e H n e  B b r c o r b t

c"tlofl croKa h x xonuqecrBy BbIIiaB[II4 x e dacceliHe oca4xoB t ga 6AHH r{ Tor
>Ke rlepHoA:

h
4 :  T  ( 1 5 )

KosnS_zqHeHT croKa noKa3blBaer, KaKafl rracrb BbrnaBur4x ocaAKoB
creKaer. Buquc"rlsror efo rraqe AJrf MHofoJrerHero [epHoAa.

l'r a n a I. CTATI4CTI.IECHUE METOIbI, TIPITMEIIflEMbIE
B rrrAPoJrorr4tr

ocHosuan ueJIL pacrleroB crol(a 3aKJrroqaercfl B [oryqeHuu AaHHbrx,
xapaKTepH3ylorqHx croK B 6y4yrqev, KorAa HaqHyr Aeficrsonarb npoeKTH-
pyeMble MeponpI4flrns. OcuoBaHHeM Arfl Taxoro rporHo3a flB,Tflrorcr AaH-

l l



Hbre o croKe H onpeAeJrflrourHx efo oaKTopax 3a npoueArxee BpeMq: I4r\,reR
pesyJIbTaTbI HenocpeAcTBeHHbtx H3MepeHHft cTOKa 3a AJrHTenrHlrrl repHoA
H ocHoBblBaflcb Ha 3aKoHoMepHocrflx flBJreHuft crora, c Aocraroquofi cre-
neHblo Bepofl THoCTLI MoX(HO noIyrrurn HeO6XOAHMbre Xap a KTep ktcTnKV olKH -

AaeMoro croKa. OAnaro B npaKTHKe TaKHMH AaHHbrMr4 pacnoJrafaror He
BCefAa, noSToMy IIpHXOAI'ITCfl COCTaB"[fiTb CTOKOBbTe XapaKTepHCTLTKH |pt4
He3HaqHTeJIbHoM KO,i'II4qecTBe HenocpeAcTBeHHbIX Ha6.nrcAeuufi LIJ|H I.alKe
npu noJIHoM Hx orcyrcrBI4n. B rantrx cryrrarx no/rb3yrorcfl pa3Jl4qHbrMH
KocBeHHbIMI,I MeroAaMI,I pacqera croKa (rraero4 ra,qpoJrorvqecxori a*ailortLr,
gMnHpHqecKI{e Sopruynu, MeroAbr MareMara.recxofi crarucrzxu).

Mareuarnqec Kafl cr arncrktKa - aro HayK a, 3atzwaroulafl cff HgyqeHHeM
saKoHoMepHocrer? MaccoBbrx nsnetuia. flpuerr,ru MareMaruqecxoli craru-
:THKW, ocHoBaHHbIe Ha reopua BepoflTHoctelr, HMeror or{eHb [rr.rpoKoe npz-
MeHeHI,re He TOJTbKO B rr4ApOJrOrr4r4, HO r{ B pflAe ApyfHX AHCTIUIJTHH.

$ l. Crarucrrqecftr{e xapanTepr{crrrnrr pflAa

Co6urue, Koropoe npu HaJrr.rrrl4z coorBercrByroqero KoMn/teKca ycJro-
etafi Moxer Hacrynr4Tb, a Mo>Ker H He HacrynllTb, Ha3brBaercfl cfiyqafiHrtvt
CO6bITHCM.

C.nyuafiHue co6ltrur noflBJlflIorcfl noA BJr4flHHeM 6o.trruoro KoJrr,rqecr-
Ba B3auMo4eficrnyrcqux n_pHrrHH, npou3Becrr{ aHaJrH3 Koropbrx He npel-
cTaBJlfferctr Bo3MolKHbIM. Cne4yer pa3ilHqaru cnyualisrre cO6urr4fl v cay-
qar?Hsre BeJrr.rrrnHbr. Hanpuuep, noflBJreHue B peKe nax<4nfi roA oAHoro
uaz6onlurero pacxoAa BoAbr B rrepuoA BeceHHero noJroBoAbfl He flBJrrercff
cnyuafinrtu. Ho ra H[rr4 HHatr BeJrr-{qrrHa gToro pacxoAa, Koropaf sa6nro-
Aaercfl B Kax(AoM orAeJrbHoM roAy, orHocuTcff K,KaTeropHH cflyqafiHux
BCJIHTII, IH.

Cono xynuocrb cnyva rluux BeJr HqH H H a3brBaercfl cTarHcrHr{ecKHM p rAoM.
CrarucrnqecKnft p rA xapa KTep l{syer H3MeHeHHe cryq afiuoft BeJrHrl4 Hbr Bo
BpeMeHH. fn4ponornqecKl4e pflAbI s donnuefi qacru MolKHo crrnTaTb cra-
THCTHqECKLIMH.

OcuonurtMu crarllcrarrecKl,IMtr xapaKTepr.Icrr4 r{aMH pflAq flBJrrroTcfl cJre-
Aylorql4e BeJIHqHHbI:

1) cpe4nnn apu$l,rernr{ecKas nenvnuwa f;
2) xosSSHIIHeHr napuarluvt Co u
3) rosSSHrrHeHr acnMMerpuu Cr.

BosrrueNa AJrrr npLIMepa pffA ruApoJroraqecKnX gJreMeHToB H paccMorpHM
ero xapaKrepilctlKn. llpe4noflo)r(HM, ecrb AaHHbre no cpeAHeroAoBbrM pac-
xoAaM BoAbr y oilpeAe,'reHHoro crBopa peKr{ 3a nepHoA n iler. O6osuaqarvr
pacxoA 3a Kalr{Abrfi ro4 qepe3 xrxz. .xn. flepnan xapaKTepLrcTHKa gToro

Psa,a - cpeAHrn apuQrrrerl4qecKafl BeJrurrr.rHa:

VcraHoellM crelleHn pae6pocaHHocra HJrr4 H3MeHrrHBocrH rrJreHoB
Orxnoueune r(ax{Aoro r{/reHa prrAa or cpeAHero 3HaqeHnrr paBHo:

L x ' :  x i - x '

Tax xax orK,rroHeHuf zrlelor pagHbre 3HaKH, To cy.MMa ux paBHa
H cpeAHee orKJroHeHue Ax:0

t{ro6lr ug6asurccfl or B[IrrnHun 3HaKoB npa orKJroHeHHflx, Bo3BeAeM
BCe OTKJTOHeHHn B KBaApar; CyMX,{y KBaAparOB OTKJTOHeUUfi pa3AeJrHX4 Ha
quc/to q/IeHoB ps4a 14 H3 ororo Bbrpax{eHtfl H3Bler{eM KBaAparHuft KopeHb.
llo.rryvegHaa Be"[prr{HHa Ha3blBaercfl cpeAHr4M KBaAparHqecKHM orK"rroHe-
[ I I ICM:

PflAa.

(  17)

HyJrro

n

) (r; -TY
1

n

Ec"rra qHcJIo q.[eHoB pn1a n MeHbrue 30, ro cpeAHee KBa1parr4rrecKoe oT-
KJroHeHHe Mo>KHo onpeAeJrlrrb no Qoprvry"rre:

n

) (r; -T)'
t

n - l

Cpe4uee KBaAp araqecKoe orK,rrofl eHHe - sro a6corrorHafl xapaKTep HcrHKa
H3MeHqHBOCTr.r pfAa.

I,.TTT SOST"TO)KHOCTH CPABHCHI,Ifl OTACJTbHbIX CTATI4CTHLI.CCKHX PqAOB B OT.
HoITIeHHI4 Hx H3MeHqHBocrH ueo6xo4nMo Bbrpa3r.ITb BeJrI4rIHHy o B AoJIflx
oT x, To ecTb pa3AeJlarb cpeAHee KBaAparr,rqecKoe oTKJroHeHHe Ha CpeAHee
apra$rvreruqecKoe 3HaqeHr{e AaHHoro pflAa.

OtuocureJrbHoe cpeAHee KtsarparzrrecKoe orK,'roHeHHe oT cper,Hefo
apuQir,rerrzqecKot'o 3HarIeHHtr PqAa Ha3brBaerca xoaQQHuHeHToM Bapua rIHH :

r\ o)c
V O : ' =

)c

(18 )

( le )

(20)

KoaQSetqI4eHT Bapvawil orleHb BalKHafl xapaKTepucraxa HsMeHqHBocrH
pflAa; ero qacTo onpeAe/rflroT B pacrreTax cToKa.

!,nn y godcrBa rHApoilorHrIecKHX pacqeroB crarl4crnrrecKue pflAbI rracro
Bbrpax(anT He B a6co.nrctHbrx 3HaqeHr4flx, a B oTHocHTeJrbHbIx, To ecTb npH-
MeHflIor 6espaarvrepHble pffAbl. A.rlq eroro KalKAbIfi tlneg pa3Mep6oro pflAa
AeJrflT Ha cpeArree apnQnaeruqecKoe:

)C1 Xz )CS )Cn
+ ,

) c x x x

{-' ".A) 
-t

: 1
n :  - ; -  

,

flonyuaror pflA MoAyrrbHbrx xo:SSrzqueHroB:
EespasvrepHlrfi pflA aMeer ABa ocHoBHbrx

K'KrKt.  .  .kn.
csoricrna: 1) cyvrua r{JreHoB

6eepaaruepHoro ps1a paBHa rlacry rrrreHoB ps1a (\Ki:n); 2) cpe4Hee apr.tQ-

Mernr{ecKoe 3Harrenue 6espa3MepHoro prAa paBHo eAHHHqe (^K: l).rAe /? - r{HcJIo rIIeHoB pnAa.

l 2

(  16 )
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flpn earvreHe B Sopuyne (18) BeJrr.rquHbr ! 
"^rosSSHqHeHra Baplartul 6eepasuepnoro psla:

Ec.na qacJro'qreHoB pffAa n(30, ro
cfl no Qoprray,rre:

n

I  t r - tY'
1- r '

xoaQSH r{r4 eHr EapHar\HH

I( no.rryuarcr anaqeHue

(2r)
onpeAeJrf er-

ru o - \22)
B rupaxeHHflx (19) z (21) suarraeHareJrb n saMeHflror r{a n - | noroMy,
rITo npa Koporl{llx pflAax bpe4Hnn apzQmeruqecKafl BeJrHrrHHa, Heo6xo4s-
Mafl npu HcnoJlbsoBatr4u Qopnay.n (19) a (22), nuuHcJrflercfl c ueHguefi
TO-rIHOCTbr.o. [na yMeHbrxeHun outu6xu, npoucxoAnulefi BcJreAcrBr4e pa3-
ill4rrllr HcrHHHoro H BbIqHcJreHHoro 3HaqeHI4H x, n ueolxoAlzMa yKagaHHafl
3AMEHA 3HAMCHATCJIf l .

Tpemefi xapaKrepacrurot craracruqecKoro pnfta flBJrflercfl xosQ0u-
queHT acHMMerpHLr prka Cr. Pnp, Ha3blBaercfl cHMMerpHrrHbIM, ecJIH noJlo-
xHTeJIbHbIe H OTpI{qareJIbHbIe orK.rroHeHr,rfl rl.rreHoB pflAa oT cpeAHero apus-
MerHqecKoro efo 3HarIeHI4fl rroBTopflorcfl oAHHaKoBO rracTo. Xapaxtepa-
crnxofi acnMMerpr{riHocrr4 pflAa cnyxzr xoeQ0aqraeHr BcuMnaerpnra. dn"
pa3MepHoro pflAa roeQQuqr,reHr acnMMerpr.ra

) ('r -l)g
(- - 1

no!,

Ann 6espasuepHoro pnla
4

)  t , r - t ; t
c r :Ln r ,

$ 2. flon trrwe o Beporrrnocrrr

(28)

(24)

D m
I  - -

n (25)

I^r,"rry:1, ry:rorcn AaHHbre no cpeAHeroAoBbrM pacxo{aM raxofi-ro peKHga 100 ner. B reqeHue 30 "rrer pacxoAbr 6unu or 100 rc 7A urlcete , B Teqegue
l4

50 .rrer - or 70 ro 40 us/cerc u 20 ner - or 40 4o I0 uslcerc, TorAa Bepoflr-Hocrb t?Io'tlro pacxoA BoAbI AorIXeH HMerb 3HaqeHHe or 100 rc ZO of,tliin,
paBHa 

ffi:0,3; BepoflTHocrb rroflB/reHufl pacxoAoB o"r T0 rc 40 trs/cerc -
6 0  A F

ffi-0,5 14 Alrn pacxoAoB B rrpeAe/rax or 40 lo l0 ailcerc --4.:t
too-J ,2 '

flpe4nonolKr4M Tenepb,-qro B aroM rO0-ner'eM pflAy Bce pacxoAbr HMelor3HarleHue or 40 Ao l0 u,lcerc. Tor4a BepoflTHocrb HacrynJreHgfl raKoro
pacxoAa 6yger +#:1; ec.nu )Ke B pflAy raKkrepacxoAbr BoBce orcyrcrByor,

ro BepoflrHocrb noflB"rreHa fl Hx paBHa 
fr:0.

Taxuna o6pasov, BepoflTHocrb KoJre6nercn B npeAe/rax or 0 ao l. Ec.nnBepoflTHoctl co6urnn paB1a HyJIIo, oHo coBep[reHHo HeBo3Mo]KHo, a ecJrri

]HTbCfl BMeCTe, IIa3bIBatoTc, HecoBMe-

f loflBJreHHfl KaX{AOTO H3 HrIX He HAXO,j
rorB,[eHr,rfl Apyr.HX co6tnuli.

PaccuorpaM ocHoBu'e 4eficrBkrfl HaA BepoflTHocrrrMr4.
T e o p e M a  c J r o x ( e H r 4  f l  B e  p  o q r H o c r e f i  r o B o p r . r r ,  r r r o

BepoflTHoCTb tIOfBJIeHHfl OAHO|O I{3 HecoBMeCTHMbrx co6rrrari (coilsttun Aunu codsrtua B),6es yxasaHr4r Kaxofo HMeHHO, paBHa cyMMenepoarHocrefi
rrorB"rreHHfl r(alKAoro rz3 9THX CO6Urnft n or4enrHocrl4i

P ( A + B ) :  P ( A ) + P ( B ) . (26)

.B Haruen rpr,Mepe^BepoflTHoc-Tb rroflB/reHafl pacxoAa nepnofi HJrH BTo-pofi rpynnbt paBFIa: 0,3*0,610rs1 
,u.por*o.* HacrynJreHzfl pacxoAanropofi npynrbr HrrH Tp..ernefi: 0,b* 0,2^:0,2; pepoflTgocrb HacrynJreHr.rflpacxoAa nepnofi, nropofi HJ;H rperreli rpynnl, O,d+O,S+O"Z:f .Taxav o6paeou, las reoperrnrr c,tloxeHHfl BepoflTHOCrefi 

'sltteKaer, 
qro

ecJIH HecoBMecrHI\'IbIe co6ltrus eAI-'IHcrBeHHo Bo3Mox(HbI, To cyMMa Hx Bepo-sruocrefi paBHa eArrHrzqe.
T e o p e M a y M H o )K e H H-, BepoflrHocrefi r"nacar, rrro BepoffT-HOCTb COBMeCTTJO.O HacrywreH'fl o60ux co6urwfr A 

! B npw nx"uru"r."r*
crI'I paBl{a npoHsBeAeHAIO BepOflTrJOCrZ co6urHfl A Ha BepoflTHOCTb co6rr_rrr B:

P  (AB) :  P  (A ) .P  (B ) " (271
rof lTrrocTb HacTyl]f ieHH, BHaga/re paC-
ri n cooreercrBaa c Bbrpax{err"eno 1ZZ;{acTyrJreHHr noApsA AByx pacxoAoB
A .

{yx(Ho 3HaTb, KaKOBa BeposTHOCTb no_
I co6urue A npoueorrrJro. Taxan Bepo-

t 5



rrHocrb Ha3brBaercfl ycJroBHofr w o603Hasaercfl p (BlA), B erou cflyrraeBeporrHocrb coBnaAeHHr co6urafi .B nocne A--nbipazfircf qepes

P (AB) :  P (A) .P (B/A) .

I IpoBeAeM ropII3oHraJIbHylo JrHHrrro qepe3 Becb rpa$ux. OrnoxHu BBepx
H BHH3 OT X BerUqUHy cpeAHeKBaAparHqecKofo orKJroHeHkr.f l ,  orc Hrrepe3
9TI,I TOIIKIZ TIPOBCACM TOPIZ3OHTA"TIbHbIC JILIHHKI, !.OXASAHO, IITO B 3AIXTPHXO.
saHlrofi roJloce Mex{Ay *c*,HaxoAgrcs 6o.nee 68% scex rrileHoB psA; (,y).
cneAosare.[bHo, ecJrur pnp,6nutoK K cr{MMerpar{Hor,ry, ro 6onee oazo uru-
HoB?flAa orK.[oHflIorcff or x Ha Be,nuqLrHy, He npeBbluarcilIyrc tor.

llpe4no,ro)KuM, rrro r{acJro rureHoB p'flr,a l0b, a nor"uaa"il ora"o",
orK/roHflIollluxcr or x Ha BeJrkrqaHy _a*,68. Torla BepoflTHocrb orK"[oHe-
HrItI xi or x Ha BeruqI,IHy *orc, LUIr4 BepoflTHocrb outu6xw. 4-ox, paBHa:

P r: f f i  :  0,68.
Ec.nu or"rox(HTb na rpaQaKe BBepx H BHH3 or feeflHq,Hy *2o* r{ npo-

BecrH l{epe3 3-TH TotIJ{H ropn3oHTaJrbubre ilnHHH, To Mex{Ay HHM2 yxie 6yier
HaxoAr4Tbcs 6o"ryee 95% ecex q,rreHoB pn1a, TO ecrb BepoflTHoC6 OUiU6NA
t2o* cocTaBr4T:

Pr:f f i :0,95.
Mary4y. ilr4HuflM]a, npoBeAeHHblNrpr qepe3 rorrKr4 -F3o' HaxoAr.trc n np1-

MepHo 99% scex qrreHoB prAa; 9g% q.'reHoBpflAa Moryr orK.rroHflrbcfl or
.r He 6onee ueu Ha-F3o'*. BeporrHocru oua6xu -F3o" 6y4er:

P " : # : 0 , 9 9 .

-3o , ,  < (x i - i )  (  *8o" .

: d :

(28)
flycrr Ar, Ar. ..Ar- HecoBMecr'Mbre co6rnvR H co6urze ^B voNer ocy-IqecrBJlfiTbcfl rorlbKo c .AHI4M II3 Ha.x. lo.au uufb"t"ocrn co6rp un B paB*acyMMe npoa3BeA ewufr BeposrHocrefi co6n;'i; i Ha ycJroBHyro Bepoff r'ocrbco6rttas B, To ecrb

p (B) :  p  (A , ) .p  (B tAt )+  p  (A , ) .p  (B tA, )+  . . .+
+ P (A,).P(BtA,):f  P @).p @t,q). Qs)

9ra sopruyra Ha3brBaercfl Qopnny"rroa iornon BeposrHocr'.

$ g. flpannno crrrM

BoslNrela xaxofi-uz6yau rr{ApoJrorzuecxarl pa4:

xrxzxs.  .  .xn.

onpe4enanr crar,cr,qecKue xapar{Tep r4cr.Kt4 B3flToro pflAai

H npeAnoJro)r(HM, qro pffA 6nHsox K CHMMerpurrHoMy, TO ecrl c"*0.
llpe4cran'M ptA .paQuvecKH, oTK'rarbrBar no ocn opAr4Har 3HarreH'fl

tc, no ocu a6cu,cc - BpeMr T (puc. 2). r{epes rorrKy } ua oc, opAHHar

#j
.l.l

I

s]
2 '  X ;-

y -  I

n i  C x :

* J

+26x

*6r

E
-6r

-26x

3ro lrepaBeHcrBo onpeAe/rfler BerTr4 rrfiHy pacxolKAeHlrf xi or,r, npeAenbl
xone6aHHfl xi  tro cpaBHeHHrc c x. Bupaxenze (30) Mox{Horun".ui,  TaK:

(x i -3o*)  < x  1(x i+3o,) .

(30)

(31 )
f lpanaa tlacrb aroro HepaBeHcrBa - (xi*3o*) .- BeJrHrrHHz BcerAa noJro-
)KIITeJIbHan. B rv4p oIIotHr4 i - senuqnHa rox{e o6ssarenbHo rro"[o)KareJrb-
Haa (pacxoA BoAbr, MoAyJrb croKa, ocaAKH a r. a.).Ann to.o uroobr B Bbr-
palKeHHH (31) x 6stno noJlolKHTe,rrlHorl Be,rnuuuofi, ueo6xoAuirao, rrroou
6stna floJlox{HTenlgor? JIeBaf qacrb HepaBeFIcrBa, To ecrb

x i - 3 o r > 0 ,

x i )  3o* .
l 6

-3

Puc 2.  Cxeua K r lorrcHeHHrc npaBuJra curM.

MJTIA
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Tonaa

I
f
I

P

if i>s (32)
ua6nn4eHuir) u or creneHH H3MeHqHBocrH
xoa$$raur4eHroM Bapkrar\Hu Co.

(JlHoczrerrbHyn ouu6xy xoeQQuqueHra
0,68 (u.rrH cp eAH er{B aAp arrqecKyro oru ra 6 xy)

Eo,o o,rB - -{- 
frytoool'.

psAa, xapaKrepH3yroueficx

BapHaL\HH c BepoflTHocTbro
onpeAeJrflror no Qopuyne:

(35)

flonyveH Hoe coorHoue' ue BbIp a)Ka er np aBrd Jro rp ex cHrM AJrff r',qp ofl or'rre-CKHX pflAoB. Ec.tu yc.rroBae (32) errnoJrHflercfl, suavur, r; rralt4eu AocroBep-Ho c BepoflTHocrblo ottsvtft<u 9,99, I4nH xt orKJlouflercfl oT x rue 6o.nee qenas4 *os n 99 cnyqaflx as 100.

$ 4' onpegeJre'lre [orpernHocrefi B BbrrrlrcJre'rrrr craTrrcrrrtrec*rrx xapa*-TepucTrrn pEAa

B rraAponorurT pa3rullHble xapar(Tep HcruKH onpeAe/rflrcr o6rrqHo ,,opflAy sa6,rlrcAeHHbrx Be/rr4q?rH (croxa, ocaAKoB , r.;.i,-?;;op"rn" 
"u,rrnercflflHIIIb qacrblo MHoro.[erHero ptAa, KaKHM n 4eficrnureJrbHocrr{ He pacno-

/rarar.or. floaron,Iy Bce crarucrHqecKHe ldpaxrepr{crr,rKr4 p'Ila _ x, c, H
1_- "o 

[pHBeAeHHbIM BbIIIIe Qopvynanr ruroxH6 Bbrqr4c"[r4Tb c pa3Jr4.rHoll
CTCNCHbIO TOqHOCTI4 B 3ABUCHMOCTH OT KO,TIHqCCTBA TIJICHOB 

PflT,A. TU*, CPC,4.

*,
UCC APAQMCTH*CCKOE X: -, ONPCACJII,ITCfl TOTIHO TOJIbKO B TOM CJIY'AC,
ecJIH n crpeMuTcn x 6ecxoueqHocrr.r; B ocra.lbr-rbrx cryrraflx x onpeAe-
Jrflercfl c xaxofi-To [orperrrHocrbro.

B npaxrnqecKfix paCuerax croKa oqenb Bax(Ho 3narb, c rarofi omw1xofinoryqarcTcfl 3TH Be"rrurr'Hbr upa rofi unn w,'ofi AJrraHe pfAa ua6.nrcAenzfi.B reopnu BepoflrHocrra nojryqeHbr ooplrynii, 
-no 

noropbrM MoN(Ho ycra_
HoBHTb, c xaxofi ToqHocrbro Bbrqlzcreurt I, Co w Cr.

A6conrorHvro_ orstulxy .p.4"u.o up"6rei"u.a*o.o, c BepoflrHocrbro0,68 onpe4e.'rsrcr no Qopi,lyn!,^'

L E n o . 6 8 :  * # ,y n

o* - cpeAHee r{BaApaTHgecKoe oTKJTOHeHHe'
n - qacno rIJreHoB pnAa.

Ann roro qro6u no"nyqarb orHocaTe/rbHyrc orua6xy

LiryT-:-"1e 
(33) crreAyer pa3Ae/rarb Ha x H yMHoxrrrb Ha

I  IOJIVIIHM:

.E ;  ,68:  t  
h t00o l0 ,

rge Co - xoeSQHrIHeHr 
"apwarryi.,[.nn nonvrreHr4ff Ber'rr'Hbr oT16y ic neponrHocrbro 0,g9 nnpax{e'He

5i6f :t, 
yr'rHoxarb Ha 3, a 4nr no.nyueur.rn orun6xu c Beponr'ocrbro

Hs npune4enHo:l fopMyJrbr (34) eaaHo, sro rolrHocrb HaxoxAeHr4fl cpeA.Hero apHQueruuecKoro saBHcHT or rlltc",'a q/reHoB pflAa (or 4"rrare/rbHocr'
IE

B rz4po.rrorur{ecKzx pacrrerax no,
)KeHHro (35) cpanHr4Baror c Aonycru
no [poeKTHpoBaHHrc. Ec,na BbrqucJreH
3Haqr4T, png ua1moAeuufi xoporxui
Co \o reoperr{qecKnM Sopnry.riav (2(

OrsocureJlbHylo orulr6xy xoaQQauueHra acHMMerp Hu c BepoflTHocrbro
0,68 vorxHo BbrqucJnrrb no-Sopnry.le:

E".,o,ur:e; [  
+ { lMloool ' .  (g6)

floAcueru no Sopruy"rre (36) rroKa3brBaror, qro AJrfl HaAe)KHoro oflpeAe,reHHfl
xoeQQaq[eHTa acuMMerpuu Crueo6xoglrMo HMerb pn/., cocro"urHfi oonueqeM H3 100 qneHoB. Cro,nt npo4onxuTeJrbHbre ua6"rrro4euaff ecrb ro"rrbxo no
yj".*?{,o *HM peKaM. floerorvry norlb3oBarbcfl reoperuqecKnMra Sop naynavr
(23, 24) AJrfl OrpeAe[reHuf C" n. npuxoAHTcs. B rHApororHqecKHx pacqe-
Tax flapaMerp C", xax 6ygernoKa3aFlo AaJree, HaxoAflT KocBeHHbrMH nptde-
MAMH.

$ 5. Kopperrrrqrrfl

(33)

7 n nporleHrax,
rco %.

flpv ncc.aeAoBaHHH rl{ApoJlorurrecKzx nsneulft rracro BosHHKaer Heo6-
xoAHMOCTb B yCTaHOBJIeHI4I4 3aBHCHr\{OCTr4 MeXAy COOTBeTCTBeHHbTMH sHa-
TICHI,IflMH PA3THIITIbIX BCJIHqHH, B CPABHEHHI4 ABYX U 6ONCC PflAOB.

Ilpollcxo4flIllkle B [papoAe flBJleHr{fl Hacro/rbxo cJrox(Hbr rr MHoroo6pas-
HbI, rITo nonuufi yrler Bcex faxropon, B.rrrzflrolqlrx Ha org rB"[eHHr, oKa-
sbrBaercfl 3arpyAHr4TeJrbHbrM. Hanpuuep, Bbrcora BeceHHefo no,[oBoAbfl
saBHCl4T He TOJIbKO OT 3aIIaCOB BOAbI B CHefe, Ho H or KorHqecTBa BeceHHHX
OCaAKOB, Irp-eABapHTeJIbHOIO yBJIalKHeHHfl nOIlBbI, HaJII4tMfl ilnH OTCyTCT-
BHn. [rerfluofi xopxv Ha notrBe. B- cessfi c HeBo3MOXHOCTbIO yrrera Bcex
9TI4x Qaxropon 3aB}IcaMocrb MexAy MaKcHMaJrbHbrMa ypoBHflMH BoAbr no-
JroBoAbs v sanacaMH BoAbr B CHefe flMeer npu1nu;d{'leHurrft xapaKTep.

Ec.rru BerrvrtuHa cpynrquH A gaBacvrr He ro.rrb6o or eeru.IgHbr [epeMeH-
HbIX,l ' l ,  X2. .Xnt HO H OTApyrHx npr4rluH, TOCBfl3bMeXAy U H Xr, Xz. .  .xn
Ha3blBaercfl HeroIIHofi un4 Koppe/rflIllzoHHoli cBr3bro B orilurt1e or roqHorl
nna QyHxIIHoHa/IbHoli. flpu Harrul;al QynxqraoHanluortr 3aBgc6Mocrr.r Kax(-
AOMy 3HaqeHHIO apryMeHTa Jr coorBercrByer oAHo, BnOJrHe o[peAeJreHHoe
aHarIeHHe QyHrqnu a. TIpu Koppe/rfluaoinofi x(e 3ABHCrArvrOcru KaNAoMy
sHaqeHHIo apryMeHTa Mox(er coorBercrBoBarb HecKoJrbKo 3HaqeHafi QyHxl
AHH.

K QyuxuHoHaJIbHbIM gas[cl4MocrflM orHocflTcfl Bce 3aKoHbr $uau.xu,XHMHH H T.A. CnReu, ua6nrcAaloulldecfl Me)KAy rHApoJrorHrrecKHMH fBJre-

(34)

.?
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y=rt(E)
HHflMn, 6lrnam B 6o.nrurnu-

no.ocr4 opAr_iHaT MOAynH CTOKa
p. yyconort, tto ocr{ a6cqzcc _

I,I Aaer Hau6olee BeporrHble 3HaqeHzfl .r, orBeqarourue 3aAaHHbIM gHarreHHflM
g. Jlwuuu perpecct4n nepeceKarcrcfl no4Hofi Tor{Ke, coorBercrnyrouefi cpel-
HI4M SHarIeHVfM rrepeMeHHbrx x H a.

o6osHaquu yr"uoeofi xoa@QHqHeHT tvHHH x no u Hepes oL, ilLTHHH !/
no .r qepea B. gen,t IUHpe rloJloca roqeK ua rpa$aKe, TeM MeHee rorrHaq cBq3b.
MelKAy x H a, TeM MeHbrxe yfoJr d, Lr yroil F. 3a Mepy cBq3H Mex{Ay AByMf
pflAaMH npHHHMaroT BeJrHqHr{y

r : v t g a t g B .

Puc' 3' 3asHcrMocrb MelKAv cpeAHeroAoBbrM' ff#1fi.[t[i#;""Y,11;"iXHr\roAyrrnM, croKa pp. tlycoaofi u Vgnr. 6r*aorq Hxcrr K oAr,roMy roAy)

su xe co orB ercrB y er o n p eAe/r ei " i1 . l"_* r 
tAT"* 

I F 
-iA, 

f;"ffifi iX,if I ;rrTo BCe HaHeceHHbre ToqKr4 He Jrox(aTcfl na o4Hy nprMyro t4IrH KpvByrorru[Hro, oHH p acno,raf arorcfl HeKoTOpOfi no"nocor. b 
"6"r.ilr-.'yuur"ounr.nnMoAyJrfl croKa o4Hofi per(r4 yBeflr4rraBaercfl r{ MoAyJrb croKa Apyrori, oIHaKoi rorrHofo coorBercrBrfl B a3MeHeHaflx MoAyrrert cioxa od;;p6x"ne Ha6a,o-Aaercfl. flpa oAHoM H TOM X(e 3Harreuuu ,toly/rfl croK-a p. vsu Mony/rb cro-Ka p' t{yconofi N{oxerHMerb pa3,,TllrrHbreBeJr}rqfiurr. tr{ uao6opor, np' oAH-HaKoBoM MoAy/rg:roKa p. rlyconofi Ha p. vse uoryr wa6nro4ur*" pa3rhq-Hbre MoAynu. Taxurra o6pasoM, 3aBaculaocrl vrex4y .o4oroino" *o4yrron,1,croKa grHX peK flBJrflercff KoppeJrflrluounofi.

Be.nuq a na r H a3blBaercr xoaQSu qprerrroM Kopp eJrr rI uu . I4s Bbrp alKeHHfl
(37) c.ne4yer, r{ro €crII,I cr:0 unv B:0, ro NoaQQHrIaeHr Koppe,nnrlkrvr r:O;
rorAa ilvrHHH perpeccnLr reprreHAHKy/rspHbr Apyr Apyr-y, TorrKr4 paa6pocaHrl
no BceMy noflro npaQuxa H cBfl3b Me)KAy x H a oicyrcrnyer. Ec.nn nhnuw
PerpeccHa coBnaASlol^cBflsb rlpeBpaqaercfl n QyHxrttroHa/rbHyroi ror[fl,
0:90-a n tg F:tg (90-a):ctg a, a xoaQcpuqaeur KopperrnqHn

r - V t g a c t g a : 1 .

(37t,

(38),

(41)"

IIIAETCfl.

Taxunr o6pasou, BeJrHrrHHa r<oesQzqaenra KoppeJiflrlaH HsMeHflercfl
B rpeAeJra{or *l ao -1. tleu 6.nux<e r K eAHHprqe, TeM recHee cBfl3b Me}K-
Ay x H A. B rr4ApoJronnrrecKnx pacqerax cBfl3b cr{HTaercff AocTaTorIHo rec-
Nofi, ec,nw r)>0,80.

3saqeHae xoaQQrauueHTa l(oppeJrrrquw yro6nee Bbrquc Jrlrb no Soprr,Iyne:

t92l
1922
1923
1924
1925

7 r l
7 , 9
9 , 0
9 , 2

14,2

5 , 3
6 , 6
8 , 1
4 1 4
8 , 4

t926
1927
1928
I929
1930

1 6 , 3
' I 6 , 0
l 0 , g
8 , 5
9 , 7

14,0
l l , 4
9 , 0
7 , 4
5 , 2

ktJtr4

Cpe4nexn a1parrqecKoe
drzxeHHo onpeAeJrflror no

2 (A^x L,u\
f  -  .  r .' 

[trF>rP'

E (Ar Aa)
f  :  

'  " ' -'  ( t t - l )o ron '

orKJroHeHue xosQSHrIHeHra
Soprrayne:

7 - r e
0 - : - - - - : - .'  

V n - l

(3e),

_ 
(40).

Koppe/rflr{r4w np4-.
Koppenr4'oHHyro 3aBfic'[focrb Mo'.Ho BbIpa3HTb aHanHTHqecKH, Toecrb [oAo6parr ypaBHeHr4f , cBfl3brBarourr4e x w u, Koppe/rflrraonuo. llpzH3yrIeHHH peIIHOTO croKa npeHMyIIIeCTBeHHO BcTpeqarcTcfl r(oppeJrflrIHoHHbre3aBHCAMOCTH, r4Merorrl'e npflnaonuHefinrrfi xapaKrep; .pa6al6cn" o*, u"r-palKalorcfl npflMblMu [Ir4HuflMz. llpalraflJIuHr4fl, npoBeAeHHafl c Tar{r4M pac-r{eroM' rlro6rt cyMMa KBaAparoB oTK.rIoHeuuit or Hee opAr4Har u or*enbLrbrxTOrreK 6una 6u Hazueunruerl, Aacr uaz60"rree BepofrHble 3HarreH Lrfl, U, oT-BeqarcqHe 3aAaHHbrM 3HaqeHHflM-X. 3ra npauu" 

"rrur"aercfl 
nuuuefi pe-rpdccHtr u no x. [rpawafl, coorBercrByrouas uaaueulrrrerl cyMMe KBaApa-ToB orKrrouenarl or Hee a6cqucc .r, Ha3brBaercfl nuuuefi t.id;;;; 14 x trc u

20

(Dopnry.nu (39) u (40) cupaBeArHBbI ro"nbKo upr'r 6o"uruoM rracfle qreHoB
pn/.a (n>20\. llpu MaJIoM rIHcrIe I{,rIeHoB xoo$str qileHT Kopperrflrrgg Mo}Ker-
oKa3aTbca c"nyual?HblM H, cJleAoBareJrbHo, ue 6lnl noKa3are/teM HaJrHrrHff
xopourefi cBf3H. .(ocronepHocrb xoassHqr.reHTa Kopp enflr\HH, Uafi4eUUOrO.
ro ue6oniluouy KoraqecrBy AaHHbrx, Mo)KHo ycraHoBuTb rro cnoco6y,
rIpeAJIo)KeHHoMy asr.naitct<HM yrleHblnn P. A. Quurepou. llpa sroM cnoco6e.

2lt



KogQQr4rIHeHr / 3arueHflercfl
c /  cooTHOUeHHeM:

eenH,ruHofi z, QyuxquoHaJrbHo

I  l - L r, :  T  t n  f i ,

z : l , l 5 l 3 f g i +

cBsgaHHori

(42)

(43)

BeJrHrr[Ha z npn nrc6ou gHarIeHHH ,,
xreub 1nnsxoe I{ HopMaJrbHoMy, H rrog-
I z MO)KHO npnMeHHTb npaBH/ro Tpex
)HeHLIe BeJIHqI{Hbr Z OnpeAe/ItrOT nO

(44)

. Ec"nu orHoureH, 
" t> 

g, ro Be.rr'qr,Ha z uafigena AocroBepHo c Bepo-
flTHOCTbro oruu'xu 0,99, TO e.rb n gg c.rryuafl,x Hs 100 0uru6Ka z He [peBbr_IuaeT :t3or.

B coots-eTcrBt'Iu c <vxasa HHflMLT ,,o onpeAeJreHr{ro pacrrerHbrx BeJrrrrIrIHroAoBoro croKa peK H efo BHyrpr.rfoAoBofo pacnpelenaua", (cH 371_6iorIeHKy AocroBepr'rocrH (uecnyuariuocru) xoe6$uqHeHTa roppennqzz BrHApoJrofHqecKr4x pacqerax MO)KHO npa6"uax&uo npoBoAHTb C noMourbroxoeQ$uqHeHra 4oCronepuocrH .I(o, piuno.o 
-*norur",o 

xoes6uqueHra
KOPPCJIffIIHH K CfO CPCAHEMY KBAAPATHqECKOMY OTI{JIOHEHHIO:

(45)

o r , .

a-a: ,  ;(*- i) ,
x_i:  r%rfu_0),

- cpeAHile sHarreHrf x Lr u;- roeQQHqHeHr Kopperrfl ur4u;
c*, 6y - cpeAHeKBaApaTktqecKge oTKJroHeHHap f l A a  x H p n \ a L t .

oy
KoaQQaqHeHrbr 7 2 v ,";., onpeAe'rffror yroJr HaKJroHa npnuoli pe-ox oy

rAe l/l - a6co"rrorHafl BeJrprquHa xoe0QrzqaeHra Koppe/rflru4r4;
n - rlucJro q/reHoB pnAa.

flpa Ko(l cessl roppenupyeMbrx Berr'rrr,H orcyrcrByer; np' B>Ko>raMeercfl TeHAeHTIHfl cBfl3pt srtrx Berr4rr[H; npu Ko]3 sHaqeHae i.orfrp"u"u".
Ta lopperfl rIHH CqHTaeTcfl AocroBepHbrM

flpnuonuHefiHaq Koppe,'Ifltlr4fl aHalrkrrr.rqecK' Bbrpa)Kaercr c/reAyrorr{HM'ypaBHeHHflMH:

(46)

(47)

r,4e x r u
r

fpeccHH K ocH opAHHar u ockt a6cqucc H Ha3blBalorcfl xos@QrzqueHTaMgpefpeccr{H.

VpanHeuun (46) H (47), cBnsbrBarorqae .r
cJreAyroqne cnoficrsa:

l) onpe4eJreHae V no.r Bo3MolKHo roJrbKo
JreHrre )c i lo U - no ypaBHeHHrc @7)i

w a RoppeJrsrlHoHHo, ?rMeroT

no ypaBHeHuro (46); onpeae-

2) o6a ypaBHeHHff HMeror oAHy o6qyro rorrKy c r{oopAr{HaraMa
A6co.nnrsnre ouru6xr.r c BepoflTHocrbro 0,68 n onpeAeJreHHH x

ypaBHeHunu (46) u $7\ HaxoARr rro crreAyrorrtuM Sopnly.nau:

L E o , 0 , 6 8 :  t . o y l f G '
L E * t  o , o 8 :  *  6 * V T  - r ' .

i " i .
HA no .

(48)

(4e}-,

n..ns roflyrreHHq oula6oK B onpeAeJreHHH x H g rro KoppeJrflunoHHbrM
ypaBlreHHflM c BepoflTHocrbro 0,99 uaAo npaBbre rracrH eupax<eHrfi (48)
u @9) yrpol{rb,

$ 6. tlplrMeneHrre Mero[a Koppeilffrlr,rlr fi orpeleJreHrrro HopM crofta

Mgoo Koppe/Ifl IruH luLrpoKo l4cnorTbsyercfl B rulpoJroraqecKr{x pacqe-
rax. llpu He6o.nlruoM KoJIHqecrBe fuApoMerpnrrecKax AaHHbrx o roAoeotr,r
croKe (sa nepuo4 10-15 ner) HopMy croKa MolKHo orrpeAeJrr,rrb MeroAoM
KOppeJrfrlHH rro aHaJrofr.ru c 4pyrorl pexofi. Cyuuocrl MeroAa cocroHT
B cJIeAyIouIeM: HanpalvJep, ecrb AaHHbre o foAoBoM cToKe B crBope xaxofi-ro,
peKr.r sa n:10_.ner (sro naoryr 6urn cpeAHefoAoBbre pacxoAbr, MoAyJrH,
cJroz cror<a). O6oeHaqHB 3ra AaHHbre qepes A, r,onyquM pffA:

U $zAs.  .  .A  rc .

C qentro yA,THHeHHT KoporKoro prAa Saxrnuecxux Ha6"tr.oAeHtrfi ssr-
6upaer,r 6accefiu, aHaJloruqnstfi lto Qusuxo-reorpa$auecKr.rM ycJroBr{flM
I43yrlaeMoMy, Ho B KoropoM ecrb AaHHbre IIo cToKy sa MHoro"rerHuli [epuoA.
!,onycrzM, B aHaJlore HMelorcfl AaHHbre 3a N:25 ner. O6osHarIHB I4x rlepe3
)c, no,Tyrr4M rat<oit pflA:

x 1 x 2 x 3 . . . x t o . , . x z s

Tenepr ecrb ABa pflAa: KopoTKufi, - u 14 AJruHrFrslr? - x. Ha ocsoBalww
HMeroql4xcfl rrapaJrJreJrbHbrx sa6nrcAeuufi, o HarrreM cilyrrae 3a fl:|0 .ner,
ycraHaBJrr,rRaeM, AeficrsureJrbHo Jrvr cyulecrByer cBflgb Mex{Ay roAoBbrM
cToKoM s o6orx 6acceI?Hax. !,,nr gToro onpeAeJrren,I r<oeQQHrIHeHT Koppe/rfl-
r\uH r H ycTaHaBJrHBaeM efo AocToBepHocTb.

Ec"rrz r ruafigen AocroBepHo H no a6corrcruofi Beruqune on 6o"nrrue
0,80, 3HarIHT,, Me)KAy croKoM B H3yr{aeN{onr 6acceftHe a 6accetiHe-auaJrore
cylltecrByer AocraroqHo recHafl cBflgb, To ecrb aHaJror nu6pau npaBHJIbHo.

BrrpaxaeM ery cBflsb c [oMorrrbro r{oppeJrflrraoHHoro ypaBHeHHfl:

u-u,o: / 'ro:+:u-i,o). (60)

f lonosyacb ypaBHeHHeM (50), uoNso Hafiru HopMy croKa rpeMfl rpgCI-
MAMA.



' floAcran nflfl B ypaBHeHHe (b0) _noc,rleAoBareJrbHo 3HaqeHuff x or x11ro rzo' Mo)KHo yArrHHHrb pflr v lo 2E qJreHoB. flo y4nraHeHHoMy pflAy noAo-$brx BeJrHrrHH Bbrr{HcJrffeM HOpMy croKa Kar{ cpeAule apuo*.rriu!.nou,

i,,
Ao:  Uzs  -  

# .

vpanHenze (50) Mo'nHo npeAcraB'rb rpaQzvecxu. B'rracJrHB HopMy
"crora B aHaJrofHr{HoM 6accer?ge xax

2 6
\l -.
4 * t

., 1
Lz6:  -T  

,

u* _ u ro :, *"#(4, __;rr).
'.I4s 

sroro ypaBHeHr4fl HaxoAHM HopMy croKa B rz3yqaeuou 6accefiue:

u,o : u,o -f  ,  *: : :( i ,u_i,o).

A6co.nrcruyroou,r6r{y Hopr\{br croKa, uafiAenH ofr us ypaBreHr.rn (bl), a rar_-xe no yAJrHHeHHoMy pffAy, orpeAe.rflror rro Qopvy,,re:

oEn,o ,68 : tW{EEF, (52)

tle n - sHcJro rIJreHoB r{opoTKOrO psla;
ff - qacro rrJreHoB A.rrzunoro 

^pala 
(npo4onxr4Te/rbHocrb Mnoro_

JrerHero nepaoga);
r - xoeQQuuaeHr Kopperrflttnpr;

or, N - cpeAHee KBaAparHqecKoe orI(JIoHeHI4e npHBeAeHHoro K MHo-
rorrerHeMy nepnoAy pnAa (y4"rrzuenr{oro pflAa il.Cpe4Hee KBaAparl 'I ' Iecfoe oirnoneura'np"raaeHHoro K MHoro.[erHeMyiJrepHoAy prrAa 3aBHcHT Or XOa$sHr.lHeHra xoppenaur.T r, or cpeAHHX KBaA-t'psTHtl€cKux orxuort_e:rzfi 

__?t r 
H a,c,,r, nrrvltcieHHbrx ,,o Koporr(oMy pn.y,v or cpeAHero r{BaAparr4.rdcxoro oix.rroueHus AJTHHHO|O pflAa ,.,* #v

.24

BeflHrrr{Hy orrpeAe,Tfl ror no Sopuy,re:

o y , ,

L - r z ( ' - f f i )
(53)

(55)

(56)

( 6 1 )

KoeSSHqHeHr BapHar\HH npr.rBeAeHHoro K MHoro,/rerHeMy nepHoAy pffAa,
TO eCTb pflIa, yA/rr.iHeHHofo MeToAoM Koppenf\ur4, HaxoAflT TaK:

, C o ,  N  - o ' : *

Ap

I n q n a II. OEIIII{E CREAEHII,fl, O PEITAX

$ 1. Pema H ee cucreMa

Pexa, BnaAaloilrafl lrenocpeAcrBeHHo B Mope u[ru 6eccroqnoe o'aepo,
Ha3blBaercfl rnaenoft. Pexu, BnaAaroulae B r.rraBrryrc peKy, r{a3brBaro'r'cfl.
npHToKaMH nepBoro noprrAKa. fia,ree cJreAyror ntriuroxu BToporo nopn4xa,
Tperbero u r .A.ConoxynHocrb Bcex peK, BnaAarourux B r / raBHyro peKy,
Ha3blBaerca pevnofi cucrenor? (n n.riaHe oHa I4Meer BLr1BerBflrrlerocx 4epeea).

OcHosHHe xapaKTepl4crllKH pevHofi cucreMbr - A/rHHa cocraBJrffiourax
ee peK, fycToTa peuHol'r ceTr4, r43BHJrHcTocTb r.r pa3BeTBJreHHocTb peK.

!,,ruuy peKy MolKHo H3Mepr.rrb uupKyJreM HJrH KypBHMerpoM no Kapre
uacurra6a 1 : 50 000 unu I : 100 000.

fycrory peuuor:r cerr.r onpeAeJrrrror r(aK ornoueHr.{e AJrr.tHbr Bcex per
xaxofi-npr6o reppuropr4r4 K ee rJroqaAr,t:

n -  ) L
t t  -  -p-  

t

rae XL - ArrHHa, Kili
F rrJrorr{aAb , K1t2.

flprz raxoM onpeAeJIeIrHH rycrorbr pevnofi cerz flo./'ryqaercfl ee cpeAHee
3lraqer{He AJrrr paccMarpuBaeruclfi reppHTopt4u. t{acro npaMeHflror gpyroft
cnoco6 olpeAe/reunfl rycrorbr perrHofi ceru. Buo paccMarpaBaeMyro rep-
pr4ropfiro pas6ueam Ha pflA paBHoBeJrr4nr4x KBaAparoB c rrJroqaAbro
f; uavrepalor A/ILIHy pel( B rpeAe/Iax Kax{Aoro KBaApara 2l u BbrrrracJrrror
fycrory pevuofi cerz B r(BaApare:

a -  2 1
f

Ha ocnoBatnr fioryrreuubrx AarrHbrx crpoflT JTHIHH paerrofi fycrorbl
peuuori cerl4, Ha3bIBaeMbIe I43oAeHcaMH, tr4ao4eHcbr xapaKTepn3yror pac-
rpeAe./reHlre rycrorbl cerlr Ha ncefi reppuropr'rur. fycrora peqHofi ceru eos-
pacraer c yBeilHIIeHHeM KoJIHIIecrBa oca4xon. B pafiouax ug6mro.ruoro
yBrralKHeHHfl peqHar cerb 6o"ree rycTafl, rreM n pafionax Cpe4nefi Aeuvt,
rAe HopMa roAoBbIX ocaAKoB Aocrl4raer Bcero 100-200 tvuvt. Bonmxoe 3Ha-
qeH?re HMeeT TaKX(e pacnpeAeJreHue ocaAKoB B TerreHHe foAa.



6  . l

Pnc. 4. Hsslnucrocru (a) H pa3BerBJreHHocrb (6^) pex.

Ecna oacceftu peKl't cJIo)I{eH terxoflpoHr4r{aeMbrMu rpyHTaMH, To 6onr-' 'ilaf rIaCTb BbInaBIIIHX ocaAKoB npocatlHBaeTCfl n rp_yni, BCJTSASTBHe qerg
ua6nnAaercfl MeHbIIlee pa3BHTHe ruAporpaQuvecxoft aar"-,-to'.aro MeHb,
rxaf fycToTa peqHori cera.

Henocpe4crBeHHoe BJIHTHHe Ha rycrory peuHoli cerr4 oKa3brBaer peJrb-
eQ naecruocrH. C yne"nuveHueM yKJIoHa 6acbe'fina ycpJrgBaercfl gpo3'oH'afl
cnoco6uocrb creKalolrlfiX BoA, MeHbuarr qacrb BoAbI npocaquBaercfl, 6o.nl-
flIafl qacTb cTeKaeT' IITO IpHBOAI]T .K yBeIATIeHHIO ryCrOru peuuOfi ceTr4.
Kporvre roro, ua o6pasosaHue pevHoli c-era oxasbrBaer nnnsgue pacr'TeJrb-
uuti uoxpoB, Koropltfi coa4aer AonoJIHHTeJrbHyto rupo*ourto.tu, yMeHb-
ilarcIIIyIo cKopocrb ABHIKeHHfl BOAb_I nO noBepxHocrH cyrun. Pacrare.nlHuft
nor(poB ynJrorHfler cnoeft xopuenofi cucreuorl fpyHT _ spo3HOHHa' CilO-
co6uoctl BoAbI BcJIeAcrBHe eroro yMeHbruaercfl. if ,ecax obri*a. KoJr'tre-
crBo TaJIbIx BoA [pocarlHBaercfl B noqBy. Taxuu o6pasou, pacrrzreJrruuft
rroK-p_oB He cnoco6crnyer pa3BurHro peuHofi cerH.

vgsr{Jr,crocrb. peK xapaKrepusyerc" xoesQuq'eHToM, rrpeAcraBJrflro-
IIII{M orHoIxeHI'Ie Qaxrzuecxofi AJILTHbT l, onpe4eneupofi o yoeior Bcex r.rs-
BI'IJIHH' K AJIHHe npruofi JIHHHH /, coe4uuxrorqefi na.IanrH;Ifi u xosequHrl
nyHKTbI yrracrKa peKI{, ArI'. I{OTOpOTO OnpeAeJrflercfl KogQQHqraeHT HilBH-
JrzcrocrH (pnrc. 4, a):

K^:+
B npe4enax rxupoKzx uofiu perrHbre pycJra qacro pa3BerBrflrorcr HaHecKoJrbKo nporoKoB, TO ecrb pyKaBoB, 

-d6pasyrorrlHx 
ocrpoBa. creneuitaxofi pa3BerB/IeHHocrH nrrpax'aercr orHorrreHaeM cyMMbr AJrHH Bcex npo-TOKOB, B TOM rII,tCIe H yqacTKa r.rraBHoro pycJla, K AJII4I{e COOTBeTCTByroqeroyqacrKa rJIaBHoro pycJra. yexAy roqrar,,iU A n B (pnc. 4, 6). iuno. orHo-

IUCHHE HA3bIBACTCfl TOSQQAqHEHTOM PASBETBJIEHHOCTH:

( p a s n  -  h + l ' + t s + , ' . + k .  
( b g )

Benu'IuHv roadQuquegra paaBerBJreHHocr' onpeAeJrflror AJrn noAcrrera
9!rynaa npo"epirit* puoot ip" 

"..neroBaHu' 
p6x, eemrrrHbrx pa6or nprrrpoeKTupoBaHlru coopyx{eHwfr u B Apyrux c.rryuanx.

t6

(57)

$ 2. PesHofi 6accefin

peKH, HO H OKa3brBaer He[ocpeAcrBeHHoe BilHflHUe Ha npouecctr sopvupo-BaHLrfl croKa. fltloulaAb BoAoc6og? ̂o^rr^peAeJrflror rrJraHaMerpoM rro Kapre.
c ropu3oHraJrflMr.r uacurra6a l: 50 000 H"rrra I : 100 000.

flnouraAr no4oc6opa xax4ofr peKH Hapacraer rro Mepe npoABHX(eHHfl
BHII3 TIO TCIICHHTO H TIO MCPC BNAACHHfl B HCC NPHTOKOB, NN'_- HATJIflAHO|O,
rIpeACraBJIeHHfl o6 I{3MeHeHHH n/IoilIaAr,r no4oC6opa _or HcroKa K ycrbro..
crpofr rpasnx HapacraHHs rrJrorrdaAu eoAoc60pa (pnc. 5). l lo fopH3oHTans-

KHL

Pnc. 5. fpaQr.rx HapacraHr.rfl no4oc6opuoro 6accefiua p. Kavn:'1  -  p.  Ka.naru;  2 -  D,Bo,rocnuu,a;  .3 -  p.  Hupuuu; 4 -  p.r loprrur ;  f  -  p.  BecneHar6- p.  JIvHrn;  T-  b: . r ' re, tau;  d-  p.  (oci ; - j - ' i ' .  rb*nT'xu. i i t "u;  t0-  p.  r r r .nuna;I  l -  p .  'Vpa .n r<a ;  
I i -  p .  B r ruepa ; '  f i _  p .  t t t nn ' ;  

-7 j_  
p . ' l ( n i , a ! rg ;  l b_  p .  H r r r ,aa lI6-  p.Kocr,sa;  t7-  p.9epvoc; '  , r -  oo;Ff ." f  ;  t i -  p.  . {v ' ; ; , "u; ' ;  20_ uoq xe. , ,egH;d

1 0
Ktt1000

2T



;Hofi ocH rpaQHKa orKJIaAbIBal.or AJrriHy rJraBHofi per<u n nu6pauHoM Mac[rra-'6e; no Bepruxanrrrofi ocn - u"rroqaAu no4oc6opa r.nanubft pexu MexAy
np.HToKaM[ Lt TIJIoIqaAH dacceI?Hon rpuTor(oB.- Har,nounue rrvHnrr, Ha
rpa$rxe Bblpax{al,or nocreneHHoe HapacraHue nJrorrlaAg rnasgofi peKH
Mex{Ay npHToKaMz. B vecrax BIIaAeHLIT npHToKoB npoacxoAt4T pesr{oe yBe-
JrlrqeHHe nJrouraAH no4oc6opa 3a crrer n/roI]IaAH np?rroKa.

Qopua perlHoro no4oc6opa oKa3brBaer BJrr{flHve Ha creneHb oAHoBpe-
MeHHOCTH [OCTynJreHr4fl BoAbr K 3aMbrKaroilreMy crBopy. O6H,rHo peuHor?
no4oc6op r,rMeer pacruupeHHyro cpeAHroro qacrb u 6onee y3Kr{e yqacrKy
y ycrbr H acroKa, oAHaKo BcrpeqarcTcfl BoAoc6opu H caMbrx pasnoo6paa-
uux Sopnr

Oopnry no4oc6opa pelfi MoxHo xapaKrepusoBarb xos@QuqaeHroM acr{M-
MCTPAH H I{O9QQI,II{I4CHTOM PA3BHTHfl BOAOPA3AC.NIuOfi ilLIHHVI. KOSQSUUI{CHT
acHMMerpHH Bblpax{aer crerreHb acuMMerpurrHocrr.r 6accefina H onpeAe-
Jrflercfl uo rpopruyne:

r4eJtro, lr- nJrorr{aAb .neno6epexsori u npano6epexuofi .racrefi no4ocdopa.
KoaQSH III{ eHr p a3Btrpr n BoAop a3Ae.n ri ofi rrHHHkr rn rp eAcraB Jr r er cotjofi

orHorreHne AJrHHbr BoAopa3Ae.rltuofi [rHHHr4 S x .q.riune or(pyx(Hocrrr Kpyra
s, rrJrorUaAb Koroporo paBHa nJrorqaAH BoAoc6opa F:

paBHa n"rroulaAn no4oc6opa,
nJrorqaAa no4oc6opa, paBeH:

r-tr
R :  l /  

-
7 t r

(60)

F:nR2, To paAuycTar xax urorqaAb Kpyfa
Kpyfa, paBHoBe/rHKOfo

To14a

s : 2 n R : 2 n

C"ne4onare/IbHo, xoeQQHI{I{eHT pa3Br{Tr4R BoAopa3Ae"nluofi JrrrHHu Mox{Ho
SanHcaTb B BHAe:

Becln,ta saxHofi xapaKrepucrnxofi 6accefisa flBJrflercfl ero yKJroH. O6r,rq-
HO B pac_qerax onpeAeJrflror cpeAHeB3Be[reHHbui yx.nou no4oc6opa, xoropufi
MOXer 6mrn [oflyrreH TaK)r(e IIo Kapre 6accefina B fopH3oHTa.[flx.

I-lycm oAHa H3 ropr,rsoura.nefi HMeer A/runy B rpeAe/rax BoAoc6opa ln.
Pn4om pacnoJroxeHHaff nopz3oHTaJrb uMeer AJTHHy /r. Vx.noH nJrorr{aAKr{
6accefiHa Mex{Ay oruMr,r ropH3oHTaJrflN{H paBeH:

, A H[ r : t '  ( 6 3 )

rAe LH - ceqeHue ropu3oHraneft;
q - cpeAHee paccrosHr4e rvre)KAy ropr43oHralrflMn; ,

Ilnoqa4l 6accefi,ua MexAy AByMfl ropr,t3oHr arrflMu

f  , : l $ b r ,
orKyAa

h -  2 f r' t - 1 f f i .

TorAa yKJroH nJrorrlaAr{r,r cocraBJrrer:

, r=A#
Asa.noruqHo HaxoArr yKJIon A.r'rr r{a}KAofi n.nourarKV MeiKAy ropu3orr-

TaJInMt4. Cpe4uenaBelxeHHblri yr.uoH A/rr Bcero 6accer?Ha onpe4eJrsror 11o
Qopuy"ue:

r  _  i t f  . , , * iz f  z* ia fa*  .  .  .  * iu f  n. c p f .

floAcrasnB B 9To Bbrpax{eHne HafiAeHHoe sHar{eHue i, no,tyvarcr:

nn (bfr) t ,+ m (t '*r ' \  ,  ,  ,  nn (t"-:r-t  t" \ , ,
r  _  \  2 f 1  / t L t ^ " \ n f f , - ) t z - r " ' - r  \  . t n  /' c p  ,
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$ 3. Peqnafl AoJrlrua n petrHoe pycJro

Pe.IHltxaz AoJrr4HaMH Ha3blBalorcn HerxnpoKue, BbITflHyrbIe B r\Jrvrly,
o6tl'IHo LtsBr4JIHcTbIe, yfJlylneuun g sei\anor? noBepxHocra, xapar(Tepr4syro-
ilIHecfl o6ulurr,I yKJIoHoM Jlox{a. Peqsrte AoJrHHbr rrpH Bcrpeqe FtHr{orAa He
nepeceKarorcfl, a cJrr{BaroTcfl BMecre, o6paayn oAHy o6qyrc AoJrr{Hy.

flo npoucxo)KAeHl4lo pelrHble AoJrHHbr Mofyr 6url apo3uoHHbrMrr, TeK-
ToHt4qecKnMH, ByilKaHHTIecKHMH H JIeAHHKoBbTMH. HegasucllMo or ocHoB-
nux QaxropoB, BbI3BaBluzx o6pasoBaHue AoJrI4Hbr, la"nrHefiruee Soprraupo-
BaHHe AoJILIHbI npOHcXoAHT rIoA BJII4flHHeM AeflTeJIbHOCTI{ TeKytII4X BOA (epo-
st4w, TpaHcrroprr{poBaHHn HaHocoB H aKKyMyJrHpoBaHyn ax).

(5e)
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Bucora 6accefisa HMeer 3HaqeHHe npn H3yrreHr4[ pe)rffiMa ocaAKoB
H CTOKA.

Cpe4Hroro Bblcory 6accefisa onpeAeJrrror rro Kapre 6accefiua B ro-
pH3OHTaJrnX.

F i  - f t h r * f n h r + . . .  l f  , h nt ' c p F

rAe fi- n"rroula4l r\{e}r(Ay nopH3oHTaJrfl,MH, ur;
hJ- cpeAHflff Bbrcora rr,rroulaAKr{ Me)KAy ropH3oHTaJrflMH,
F - n.noulaAb BoAoc6opa , nz.
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Pnc. 6. flonepeuHtrfi paspe3 peuHofi Ao-
JII,IHbI:

/- MexeHHoe pycJro; 2- noftMa; 3- aan:rc!
BfiPti 1- ropeuHo,fi 6epen; 5 - uexeHuufi ypo.

BeHb BOAbI; 6- ypoBeHb BbrcoKt{x BoA.

Peqnaq Ao/IHHa B rlorepeqHoM cerreHnr.r (pac. 6) orpanuqeHa cK.[oHaMH
AB u c,Q (xopeHHbrMH oeperavz) u Auorra uiu noxeM E. o6H.rHoAHo 3a-
noJrHflercfl arrlrroBl/,eM, B KoropoM peKa npopa6arblBaer ce6e pycno. Pycno--
9To rlacTb Ao"rlHHbI, no Koropoltr ocyqecrBJlfleTcfl peuirorl croK. tlacrl pycJra,
rlo Koropotl reqer P_oAa B nepaoA Mex(er{v, HasbrBaercfl KopeHHbrM urrr Me-
)K€HHbIM pycJtoM. t{acrl AoJILIHbT, - Koropar nepHoAHr{ecKH saraflilr4Baercfl
eoAoft rIpH BeceHHLIX lo.[oBoAbflx vrnw naBoAKax, Ha3brBaercfl nofiueuHlrna
pycJroM unu nofiuor?. B AoJrHr{ax c uHpoKHM AHOM B pe3yJrbrare nos4efi-
ctBHfl peqHofo rroToKa o6pasyrorcfl per{Hbre Teppacbr.

Kportaq paccMoTpeuuofi cxeMbl, Bcrpeqarcrcfl H Apyrue QopvH perrHbrx
AoJrHH. Tax, B ropnofi MecrHocrr4 AoJrr.rHbr peK o6pasyror ofsecHue
cKJroHbr r4 ysKoe AHo (KaHboHbr, yu-ie"uln).

[Ilnpuna AoJrHHbr o6uqHo yBerurruBaercfl or BepxoBbeB peK K Hx Hu-
3oBbflM. ['"rry6uua AoJIHH Ll3MeHflercfl B rrrupoKnx npeAeJrax. B panHr.rHHbrx
pafionax ,qoJraHbr uerry6oxue, or HecKoJrbKHX AecflTKoB Ao 200-300 z;
B ropax rny,6una AoJrr,rH MolKer AoxoAHTb lo 2-4 rcn.

$ 4. tlnarr perrl

Peqsoe pycJro B rrJraHe lrMeer HsBHJtHcryro Qopvry. O6pasoBaHae Hs,ry-
qug o6tncHflercfl HaJIHTIHeM B BoAHoM noroKe qnpKyJrr{tlHoHHbrx, BHHTo-
o6paenrrx reqeHuft u Heycrofiqaeocrbro perrHoro pycJra.

klssunucran Qoprrra pycJra xapaKTepua gnn paBHHHHbrx peK, nporeKaro-
IIII,IX B cpaBHHTeJrbHo JrefKo pa3MbrBaeMbrx rpyHTax.

C ovepraHl4eM pycJla B rLrIaHe cBflsaHo pac[peAeJreur4e ero ray6aH. Pas-
I\{blBaloqafl AeflTeJlbHocrb rel(ytrax BoA Ha gaKpyrJreHufrx pexr,r o6uqso
6o.noule, qeM Ha rrpflMbrx yqacrKax. fny6oxue rracru pycra peKH, coorBer-
CTByIOIT{He H3OfHyTbIM B nJraHe yrracTKaM pycJra, Ha3brBaroTcfl rr JI e c a MH.
OruocareJrbHo nprMoJruHefiHue, c MeHbrrrEMlI r.ny6zHaMn, nepexoAHbre
Y I I A C T K I 4  O T  O A H O T O  N J I C C A  K  A P Y T O U Y  H A S b I B A I O T C f l  r I E P C K A T A M I { .
Taxuu o6pasovr, peKa npeAcTaBJrfler co6ofi qepeAoBaHne nflecoB H nepe-
KATOB.

Pacnpe4eJleHl4e rny6uu B pyc/re xapaKTepfi3yercr rrvrHvrflMt paBHbrx
rny6zn, To ecrb Lr s o 6 a"r a M H. I-Inau pycJra s zso6atax crpoflT Ha oc-
HOBaHHLI AaHHbIX npoMepHblx pa6or. Bce zsMepeHHbre r.ly6nurr npuno4nr
K OAHOMy - Cpe3OrrHOMy - ypOBHrc H nO H?IM aHa.[OrHqHO rrOCTpOeHHro
ropH3oHTa.nefi npoBoAffT ugo6arlr.

Ha nnaue pycJla s Hso6arax BHAHo, rrro nepeKar HaxoAHTcfl MelKAy
saMKHyrbrMH JtHHHflMH 6onrurux r.ny6nu. Ecnu nHHHfl,, coeAr{Hflroular
caMble rry6oxue roqKu 'Arra peKH (Q a p B a r e p), nJraBHo rrepexoAaT
or oAuoro rJleca K ApyroMy (pac. 7 , a), To nepeKar HaobrBaror HopMaJrbHbrM.

Ec.nH nJIecbl cABHHyTbI orHocI4TeJIbHo
Apyr Apyra B nonepel{HoM HanpaBJIe-
nun, a-$apnarep npeAcraBJlfler co6oli
HCKpHBJIeHHyIO JIHH[4[O, noflyllaeTcfl

c4nuuyrufi repeKar (purc. 7, 6).
B panuuHHblx peKax c JIerKonoABHX'(-

HbrM AHoM Ha6"rrroAalorcr HeKoropble 3a-
KoHoMepHocrl4 MeMAy r.ny6lrHauu H

orIepraHuflMl4 peKH B tIJIaHe. j tu sanu-
CHMOCTH yCTaHOBJIeHbI B KO',HIIe npolx-
Jroro cro"lerxr QpauuyscKuM HH)KeHe- puc. T. fleperaru;
poM [I. @aprou B pe3yJlbrare Haryp' a - Hopuanrunt; 6 - c4"uuyruu.
Hbrx H aa6oparopHblx HccJIeAoBanuft:

l) uaxcurvrannHufi pa3MbIB (Hau6ontuan rny6nHa pycJla) Ha6nro4aercfl
He B Bep[u{He I,t3rH6a, a cMeuaercfl BHH3 no reqeHurc Ha oAHy rlerBepryto-
I{ACTb AJIIZHbI IIJICCA NJIrcC NCPCKAT;

2) n.rranuoMy rz3MeHeHuro KpHBH3Hbt coorBercrByer nJIaBHoe )Ke H3Me-
HeHr.re rry6r{H;

3) uerta 6onrure KpLIBI{3H4, TeM 6olsue u r.ny6nHa nJleca;
4) c ynel[qeuueM AJrHHbr xpunofi rpu AaHHofi ee KpLrBr{3He rny6una

cHar{ara Bo3pacraer, a noroM y6unaer.
3asHcHrvrocru Oapra noATBepxAarcTcs roJIbKo B Tex cJlyqaflx, KorAa

peKa rrpoxoAHT B oAHopoAHbrx rpyHTax. Teu se MeHee 3HaqeHHe Hx BeJrlrKo,
TaK KaK OHH AarOT OCHOBHyIO OpHeHTHpOBKy B nOAXOAe K H3yrIeHHlO IIpO-
ueccoB QopunpoBaHufl pycJla peKPI.

$ 6. tlpogomnufi npo$uua petlr

flpo4o,rrrnufi npoQuJrb peKH xap aKrepn3yercs npoQra"nnna 14 AHa peu nofi
AoJrr4Hbt u eoAuofi noBepxHocrlt.

Ha ocnoeaHVLr o6uupHnx uccJleAosaHl.Ifi pex CCCP sHAenserce rpu
ocHoBHbrx rkrfla npoAoJrbHslx npoQn,nefi peuuoro AHa: npoQz4r paBHoBecHfl,
npflMoJlr{Hefiuuli u c6poconuft (petc. 8),

flpo$u.rrl paBHoBecr4fl orJruqaercfl 3HaqllreJlruol xpyrusHofi B Bep-
xoBbflx peK H MeHbilrr,rMH yKJTOHaMH B HI,I3OBbflX. B HarraJrbHofi craAuu
Soprr,rrapoBalnfl npoAoJrbHoro npoQHJIfl peKH IiIFITeHcI,tBHo flpol,tcxoART npo-
ueccbr pa3MbrBa BBHAy oTHOCHTqIIUO 6OflUIO|O BO3BbI[reHHfl nOTOKa peKr{

u a 4  6 a s u c o M  e p o 3 u u .  E a 3 H c  a p o -
3 H r.r - 3TO rOpHSOHTailbHaf -nJIOc-
KOCTb, npoxoAqrqas qepe3 HaHHH3-
rxyrc ToqKy peuuofi cucreMbr, Hr{x(e
xoropofi noroK He Mo)r{er yr'.rry6nnrr
cBoe JrolKe. nns p€K, BnaAarolrlux
B Mope HJrH o3epo, 6asucotvr gpoguu
sBJrfleTcr HX ypoBeHb, a AJlfl npnTo-
KoB - HanHr.r3tul,rfi yponeHr peKH B
Mecre BnaAeHHs npHToKa. Ouenuguo,
qro c noHHlKeHHeM taguca eposuH

Puc. B. f unn npoAoJlr,Hbrx npoQunefi per:
l -npo$u.nr  paBHoBecnr ;  2 -npRuonunef iHuf i ;

3 - c6poconrtf i .
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npo[eccbr pasMbrBa 6yayr ycHJIHBarbcn, a c noBbr[IeIIHeM -- 3aMeAJrrrrr,cfl .
B Aanrseirrueu npu ycrofiunnona noJlo>KeHuu 6aguca ?poswkr rrpoucxo-
AHT npoqecc BbrpaBHHBattfl, npoAoJrbHoro npoQunn.

C reqeHraeM BpeMeHH npoqecc BbIpaBHHBatnfl, npoAoJlbHoro npoQunn
Aocruraer cocroflHr{fl, rrpu KoropoM Hacrynaer paBHoBecr4e Mex{Ay epoaueli
l /nca[,rr-rpnr,r\  TnnrJnnnnrrl ] \ /T rrnrrn\/r{TnR ntar\ iTI-IRa L{ ar{I{\ /r \ f \ lnq:r,ueit  l rornoxtp-

. , r 1 ,  L

uuervt). llpo4o,rrrsuft [poQr4Jrb, coorBercreyrcqvlft 3ToMy cocroflHt4lo, H Ha-
3brBaercfl nposu,rrerr,I p a B H o B e c H fl (rpasnuecxu oH HanoMr4Haer
nunep6ony). 3ro ocHosHoir rnr ropHbrx, npeAlopHblx ra 6onuuux paBHI,IH-
Hbrx peK

fl p q M o Jr H r{ e fi rt u ri rr4n npoQn"un xapaKrepu3yercfl orHocLI-
TeJrbHo paBHoMepHbIMH yKJIoHaMH, rpaQuuecxu oi 6.[usox x npnnrofi .rrn-
nuu. Tawoft npoQunr vMelor MaJIbIe paBHI,IHHbIe peKH.

C 6 p o c o s ut f i npoQuns xapaKrepu3yercn MaJIbtMLt yKJIoHaMLI B
BepxoBbflx ll 6o.nturnMr4 - B ycrbeBoir,qacru peKH; rpaQuuecKH HanoMlIHaer
napa6o.rry. 3ro o6rscHqercr rJraBHbru o6pasoM neoJrorl4qecKnMl4 ycJIoBI,IflMH

Oruoueuue naAenun (LH) K AJIHHe yqacrKa (L) Hasunaercfl yKJIoHoM peKH:

,  H r - H z  L H
t : . - - T - : - T

xone6aHufl ypoBHfl BoAbr,, TaK KaK BJrr4sHrae srvx Qartopor sHaqI,ITeJIbHo
MeHbrlre, qeM H3MeHeHr4e BbrcoTHbrx gJreMeHToB caMofo npoQunr. Ho ecJIH
B3flTb Ha peKe cpaBHr.rreJrruo se6onruroft yqacror H Ha HeM AeraJIbHo pac-
cMorperb MecTHbre yKJroHbr, To oKax(ercfl, qro npoAoJlbHufi npoSHJIb IIpeA-
craBJrfler co6gfi Kpr{Byro cJro}KHoro BHAa, I{3MeHltoillyrccq B 3aBHcIzMocrH
or ypoBHefi Bo,u,bt B pel(e.

PaccvorpHM, r(aK H3Merrflrorcrr yr(JroHbr'BoAnoft nonepxHocru, a B cBfl3l4
c 3rHM H yKJtoHbI AHa rpu pa3JIHqHbIX ypoBHtIX BoAbI B peKe. !,onycruu,

32

Puc.  9 .  Cxeva H3Mer{eFrHf l  yKJroHoB npH pag-
JrHqHbrx  ypoBHgx:

l -4  - -  npu r r r . {3Kt rx  ypoBnr rx  eo4sr ;  5  -  npH r lb r -
c o K H x .

t lcM I Ia l (  I lcpcl(ararrnt l  (nnt tun 5-5).3ro o6r,Rcrrrrercn reM, qro npr. t  Bbrco-
KllX ypoBHfx, a cr'reAoBareJrbHo, npu 6o,nrurnx r"uy6zHax H cKopocrflx
Ha .pacnpeAeJlelJHe yl{JIoHoB CyuIecTBeHHOe BJTHflHHe OI(a3brBarOT He [epe-
t ' l t6t , t  u r t l lot l l lJ tc / lna,  a orrcprarrnc l )ycJra B i lJranc. f l ; rccbr coo' tBercrByror
3aKpyrJletlHIO pycJIa B nJIaFIe, rAe ABH)KeHHe BoAbr HcnbrrbrBaer Ao6anor{Hoe
conporHB,'reHrre, rel,r 6o.nlllr€e, qgy 6o"uture cKopocrb noroKa . trls flpeoAo-
Jrerrnfl ua nJrc.cax sloro /to6anoqnoro conporrrBJrcrntfl (orcyrcrnytourer-o
Ha nepeKarax) rpe6yerca yBeJruqeHue yKJroHa.

ZsN{eHeHHe yKJIoHoB Bbr3brBaer H3MeHeHHe cKopocrefi TerreHug Ha rrJle-
cax v nepeKarax v coorBercrBeHHo npoueccoe pdsutrna 14 oTJrox{eHrlfl
HalrocoB. flprr Hr.r3Kr.rx yposnnx, KorAa na6,nrcAaprcs floBbrrrreHHbIe yK_
JIOHbI Ha llepeKarax, npoHcxoAHT pa3MbrB [epeKaToB H noBbrrIIeHHe AHa
nJlecoB; npH BblcoKHX ypoBttRx, Hao6opor, pa3MbrBaroTcfl rrJrecbr H HapailIH-
Barcrcf l  f iepeKarbl ,  TaxHv o6paeou, I {enpepbrBHbte H3MeHeHHr npoAoJlbHoro
npocpranq soAHori noBepxHocrz, npoucxoAfluHe noA BJrr4flHHeM neperu6on
e npocpHne AHa HrH ol{epraHHfl pycJra B nJraHe, BbrgbrBarcT qacrHbre LI3Me-
HeHl.rfl n npo$u,rre AFra peqHoro pycJra.

I4eroxeHHllfi xapaKTep 143Mer-reHHfl yK/roHoB eoAHor? rroBepxHocrr.r
na6"nroAaercfl Ao rex nopr rroKa ypoBeHb BoAbr He BbrxoAHT H3 trpeAe-
JroB KopesHoro pycJra. flpu BbrxoAe rroror(a Ha nofivry pacnpeAeJreHue
rracrHbrx yKJroHoB _ ycraHaBJrHBaercfl ue npoQnJreM AHa U Usrkl1aMH pyc.
ila, a oqepraHHerra 6eperoB AoJILII.tbr: TaM, rAe AoJnrHa cylKHBaercfl, 

"ufint.Aaercfl 6onturur? noBepxHocrHnil i yKJroH, a raM, fAe oHa pacrxHprercfl,
UeUr,Unf i .  -

$ 0. ilouegre'rul,rii npo{u.rrr, pcfirl

l lonepeuuoe cerleHl{e pycJla - BecbMa Ba)KHarr xapaKTep ucrlKa peKr4,
orrpeAeJrflrorr{afl nporycKHyro cnoco6nocft pycJra, pacnpeAeJreHue cKopo-
creri, yKJroHoB, HanpaBJreHHfl TeqeHHr H Apyrne rHApaBJrHqecKHe 3"rreMeHTbl
noToKa.

flonepeuuoe ceqeHHe pycJra peKH HMeer_psA pa3MepHbrx H 6eepaevep-
uux uopQoMerpHqecxnX xapaKTepHcrHK. K- nepnrrM orHocrrrcfl:

nJrorrlaAb >KHBofo cer{eHHfl, urHp14Ha peKH, CpeAHffl rny6raua nonepeq_
Horo cerreHufl H rzApaBJrr{qecxnii paAnyc.
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Br ,nr rc rnrn  ypoBun)  yxnot rb t  l ra  ne-
peKa'r'e 6yayr yMeHbr.uarbcfl, a Ha
urece cooTBeTcTBeHHo Bo3pacTaTb;
npoQr'r.nr eoAHor? noBepxHocrH H3-
MeHr{rcn (nuuvrn 3-3). llp" eu1e
6o.nnrueu yBeflHrreHnH pacxoAa
BoAbr (ypoaHa) B HeKoroplrfi rr.loueur
npoHaofi4er crJrax{HBaHHe eoAFrori
noBepxFrocrH (nu4 4-4). Aana-
uer?uree noBbrrrrerrue ypoBHfl Bo-
Abr BJreqer sa co6ofi o6parHo pac-
IIOJIOIKeFTHe yKJIOHOB, TO eCTb FraA
nJlecaMr.r yKJroHbr craHyr 6o.nlure,

(6e)

- -, -L' :- - - - -4- - - - - -:-
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X r'r B bI M c e q e H H e M Ha3brBaeTcfl nonepeqHoe ceqeHue peK[-r,
3aIIoJIHeHHoe BoAofi. IJ..ns BbtrcHeHrrn $oprr,tlr nonepeqHoro ceqeHr.rfl npo-
BoAsr npoMepHbre pa6ortr, Ha ocHoB.aHHH Koropbrx BbrqeprruBaror npoQu,rrr
xI'IBoro ceqeHnfl , gareM anailvrr4qecKuM cnoco6oM r4ntvr ililannMerpt{poBa-
HI{eM onpeAeJlflIor ero nJIoIqaAb. BuqucnnB nJrorqaAr4 x{t4 Bbrx ceqeHufi nppr
pa3Hblx yponunx Ht, H z. . .//r,, ctpoflT KpHByIo 3aBLIcfiMocTI4 nJIoLqaAI4
or ypoBH'. -cD:f (H). era KpuBan Ha3brBaercf KpHBofi nnoqaAeft n npeA-
craBJrser 6onruofi npaKTuqecwuft r,rnTepec.

III tn p vH a peKH B sanucur or Bbrcorbr ypoBlfl kr onpeAeJrflercfl no
noBepxHocrrr BoAbr MOKAy ype3aMu 6eperon.

_  C p e A H r c I o  r J I y 6 t a u y  n o n e p e q r r o r o  c e q e H r 4 r  o n p e A e J r r r o r  r r o
Qopuy"rre:

r 0 )
f l rp: -F

flpurraenuTeJrbHo 
.r( peqHoMJ [Oro6y napaMerp Bn nroxuo onpeAeJrHTb.

no npudnux{eHHofi Qopuyne i. B. X.n.sH"xosa:

0* : (2-or)o,
n i t l rT r n A

r A E J  :  I ,  l - I  r O  q . h + U  
r Z  d , f l .

llapan'rerp B. f. fnyruxona npeAcraBilqer co6ofi orHorreHue cpe4Hefi
rny6raHu K KopHro KBaAparHoMy r{3 rxupuHbr peKH:

(74)

(75)

(76)

f  u A p  a B J r H r { e c x u f i  p  a A u  y c  R  n p e . a c r a B J r f l e r c o 6 o f i  q a c r -
HOe OT AeJIeHHg nJIOUIaAT{ )KrrBOrO CeqeHHfl Ha ,(JrHHy CMOqeHHOTO nepl{MeTpa

(D
R:;.!,.un uupoKr4x r.r Her,rry6oKux per( AJTHHa cMoqeHHoro nepr{Merpa

npu1nwzureJrbHo paBHa uHpHHe peKr4: yxB. TorAa rr.rApaBJruqecrufi
paAHyc paBeH:

t t ^ ^
n  

L l ,

v B

$ 7. Ilouepevuufi yxrron perur

flonepeunble yKJIoHbl BoAbI B peKax norBJrrrrorcs BecHOfi ao npeuq npo-
xolKAeHHfl naBoAKa. ilpu.p$KoM noAbeMg ypoBHr BoAbr cKopocrg TerreHgfl
yBernrrr4BarcTcr e cpe4uefi qacru pycJr.a 6lrcipee, r{eM y 6eperon. C yeenu_rIeHHeM cKopocrH n cpeguel? qacrll yMeHblxaercfl AaBJreHHe, nogToMy B cepe-
AI'IH€ peKll o6pasyercr BbInyI{JIocrb, To ecrb rtofltsflqercr nonepeuHuli
yKJroH.

llonepeuubre yKJroHbr Moryr Bo3HHKarb noA AeficrBHeM Berpa. Ecna
Berep Aler nonepeK vilH TroA HeKOTOpbrM. yfJroM K HanpaBJreHil ro rroroKa,
To oH' ecrecrBeHHo' roHI'IT K oAHoMy ne 6eperoB noBepxHocrHbre rracruqbl

lTtl l6p_*y_1 .i.p:Ioc_ 
rroBepxHocrH BoAbr B nonepeqHoM HanpaBrreHHLI,

uJIr4 rloneper{Hbrll yKJIOH.
oAHaxo6o.nee pery/IflpHo rloneperrHbre yKJroHbr BoAbr B peKax noflBJrflroT-

cfl Ha Hsrla6ax peK IIOA AeficrsueM (eFlTpo6exulrx cr4rr 14 cHJr, Bbr3brBaeMbrx
BpaLIleHI' leM 3eMJII'I (Kopno"trr,rcoBo ycKoperrHe). Paccnao"p"raa,i."""aer,x
CI4JI B O'|N.CJIbHOCTI,I.

I-loa aer?crB'eM uenrpo6exuofi c'Jrbr Ha 3aKpyrJreH,flx peKr,r rroroK
npH)KHMaercr K BorrryroMy 6epery, rA€ ypoBeHb BoAtr crarroBtrrcfl Bbrule,qeM y BbrnyKJrofo, ro ecft o6pa3yercn noneperrHnfi yx.nou (pac. lo). rrpejl
noJIolKI4M, qTo Bce qaCTLIUbI nOToKa ABHlKyrcfl c oAI4 Haxosofi cKopocTblo ,1.TorAa Ha nro6yro roqKy rroroKa 6y|yr,' a.fi."ro"ar" cllra ir*ecr" g(orneceruu an K eAHHnIle uacclt) u ueubpo6elKHan clrra 1,,. tlantpo6exsas
caJra, orr{eceHHafl K e4'vHraqe Maccbr, Bbrpax{aercn eoprfry.nofr:

" U 2Iu : - i  ,

r4e u -cKopocTb qacTHubr;

(70)

R : f  N + - h c p . (7 r)

(72)

B np_axruqecKr{x pacqerax AJrr paBHr{HHbrx peK qacro npr,rHu Maror R:h"pl
K 6espasMepHbIM rraopQonaerpr{rrecKuM xapaKTepr.rcrnKaM nonepeuuoro

ceqeHr.rfl oTHocsTcfl HeKoTopbre napaMeTpbr.
f la p a Merpo"r i  rpeAcraBJrf ler  orHorxeHue cpeAHef i

K MaKcuMaJrrsof i :

h"o

n.ny6uHu

.[,.nn pex o'ox},67. Taxoe coorHoueHne coorBercrByer napa6oJre, To
ecrb npoQu.nr >KHBoro ceqeHr4e peKr{ 6.ltasox x napa6o.ne. flapa6anuue-
cKat @pua pycJla Ha6.ntoAaercfl B Tex cJryqarx, KorAa oHo cJrox(eHo r.rg
HecBssHbrx rpyHTos. Ecnz peKa npoxoAHT B CBfl3HbrX rpyHTaX, TO ee [pO-
Qn,nb 6"[Hgor K eJranncy.

fipyrofi napaMerp yrlurblBaer HepaBHoMepHocrb pacnpeAeJleHaff ruIy-
6uH no uHpHHe peKH:

B
^  I  ( ' . "
H t r"rlcflfi.P *  -  

r l f l hn ) ' '
0

(73)

. I I ,nn npruonnsef isoroceqeHHff  F*:1;  s ApyrHX cJryqanx F*)1.  . [ .nn npa-
BI{JIbHbIx Kp H BoJIH Heft urtx npoQr.rrefi q npo{runefi nonu roHaJrbHoro oqepra-
uua p* onpeAeJlrercfl TeoperuqecKl{. B o6rqerr,r cJryqae A/ls BbrqflcJIeHHfl rra-
paMerpa p* rpe6yercn nocrpoeHue BcnoMorare.lbuofi enrcpu h'/' no rltu-
pHHe peKH.

34 7r.
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I

,f

Puc 10. fionepeuusrfi yxaoH Ha HsrH6e
peKrr.

6exHofi cuJrofi, Mo)KHo 3anHcarb raK:

1,, uz
/ n o n : t g a : ? :  

*  
( T T )

flpennrueuue ypeaa oAHoro 6epera
rraA ApyrHM

L h : B t g a : B +  ( 7 8 )r*9

flonepeuHbrfi yKfloH BcerAa B He-
cKoJrbKo pa3 r\{eHb[re ilpoAoJrbHoro
yKJroHa peKH.

Paccn,torpun,t o6paaoBaHHe yKJroHa nol aeficrBaeM cr{Jr, Bbr3brBaeMbrx
BpauIeHHeM 3ervrJrr4 (ycxopeHr{e KopuoJrr4ca). flol AeficrBHena l(opvonkrcoBa
ycKopeHH f ABHlKyluaf,cfl Macca BoAbr oTKJroHseTcf B' ceBep HoM rroJrylxapHH
BnpaBo, B Iox(HoM - BJIeBo, rro HarrpaBJreHraro ABHX{eHHI. 3ro ycKopeHue-
Bbrpaxaercr Qopuy.nofi :

f * : 2 a i  s i n  g ,  ( 7 9 )

rAe o - yfJroBafl cKopocTb BpauleHufl 3eMJrH;
q - reofparpuuecxarr uupora MecrHoCrH

ftro aua,norHll c rpeAbrAylqriM norepeqHbrri yKJroH, Bbr3brBaeMbrfi ycKo-
peHueM Kopnonuca, 6yler:

2cotz sin qI'non : tg 13 : 
+: g (80)

Sror nonepeqHblfi yKfloH 3HaqHTeJrbHo MeHbile yKJroHa, o6pasonaHHoro
Ielicrsuervr qeurpo6ex<uofi cuJlbr.

Tax xax B ceBepHoM noJlyrx apvrv BeKTop I(oprnonrzcoBa ycKepeHr,rfl or-
KJIoHre'Tcr BnpaBo no HarrpaB.[eHuro ABrd)KeHHfl, To ua npantrfi norHyrnrfi
6epgr 6yler_Aef icrsonaru cvi la f : fu l f* ,  a Ha.reenr i i  6eper f ' : fu-  fu.

TaxHlt o6pasov, B ceBepHoM noJryuapHH BogAeficreae rer{eHr.rs Ha npa-
nufi 6eper 6yAer 6o.nrue, qeM Ha .nenufi, KaK Ha rrprrMbrx yqacrxax, raK
H Ha 3aKpyfJreHraflx. I-loerovy peKu B ceBepHoM noryr.i lapvu o6trqso nepe-
Merllalorctr s nor?N4e BnpaBo no reqeHuro.

OrcrcAa Bblret{aer raK rra3brsaeusrii 3aKoH Eapa, cyrb Koropolo cocrouT
B Toivl, tITo B ceBepHoM noJryuapr4r{ npaBbrrl 6eper peKr.r nnrcoxl.rr?, a Jre-
nrrfi - no.ryorufi.

I 'n a n a III. PE?I(I{M PDH. CBEPA [4 EOfiOTA

$ l. Ko"rre6auus yponnefi BoAbr B penax

Vponuerr,t BoAbl B peKe Ha3brBaercfl rroJrolKeHHe ceo6oAnofi noAHor?
rroBepxrrocrH HaA HeKoropofi ycnonHofi nnocxocrbro.

I(one6aur.lf l  ypoBHeli soAur B peKax 3aBHcrrr rJraBHbrM o6pasov or r.r3Me-
HeHHf pacxoAa BoAbr: c rroBbrrreHHeM pacxoAa BoAbr ypoBHH Bo3pacrarcT,
c yMeHb[reHr{ervt pacxoAa rroHHx{arorcf. HsxaeHeHl.rq pacxoAoB eo4u o6y-
CJIOBJTHBaIOTCTT TH|TOM nVTaHHfl peKH.
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_ Kpove roro, xo.ne6aHltfl ypoBHefi noAu Moryr 6rrrr Bbr3BaHbr TaKHMH
Saxroparra]'/-, KaK 3apacraeMocrb pycJra noAuofi pacruTeJrbr{ocrb}o, aeqoprnra-
rrHrr pycJra, JreAoBbre r{ BerpoBbre Rn.neuus. B ycrbrx peK, BnaAa}oulHx

I4sIaeHeiIHe BoAHocrIl Ha nporfl )r{eHH H MHo roJrerHHX nepHoAoB BbI3bIBaeT
MHoroJre'rHr.te KoJre6auun yponueli BoAbr.

$ 2. Tlrnr,r rrrrraHr,rfi pen

llzraune pex [pohcxoAnT noBepxHocrr]brMrr u noA3eh{HbrMra BoAaMH.
flonepxuocrHoe ilHTaHVe, B cBoro oqepeAb, rroApa3Ae./Iflercrr Ha cHeroBoe,
AOIKAeBOe Lr JIeAHHKOBOe.

I lHfl cHel'a AocrKraer 90-9596. Pexrt, B Iioropr,tx npeo6JraAaer cHeroBoe
nHTaHI4e, XapaKTepl'I3yIoTCt CHJrbHbrM noBbrrueHileNr pacxoAoB B nepHoA
BeceHHero rIoJIoBoAbtI.



..[gxaenoe nnraune peK npoucxoArlT Ba c'rer o6noxHbrx AoxAefi H Jrr.rB-
HeR. Aox{Aesod nHraHHe, B oco6enHocru JrHBHeBoe, orflr4qaercfl gHarruTeJrb.
HbrMr{ no.rtpdauusMr,r croKa B TerreHze Bcero roAa HJrH ero qacru. o6nox<nue
Aox(AI'I Moryr aaxBarblBaft 6o.nlutue [JlorqaAn u o6ecilequBarb croK e 6onee

BbrM nHTaHHeM HaxoArrrcfl rra Kanxase, Anrae u n Cpe4Hefi Asur.
flurauue peK noA3eMHbIMH BoAaMH Hau6onee ycrofiunno 14 paBHoMepHo

B TerreHI,Ie KpyrJloro roAa. floAgel,rHoe nilTaHHe s rofi unu uvoft Mepe HMeror
norrrH Bce peKH. Tu.*, p. Bonra sa300/o nHTaercq 3a cqer noA3eMHbri Boa. Ha
HeKoropblx MaJIbIx peKax noA3eMHoe rrHTaHHe AocrHraer 600/0. B pafiouax
pac[pocrpaHeHHff se,{Hoft Mep3JIorbI [oAseMHoe nHTaHHe orpaHgrreHpo.
Halr6onuuee pacnpocrpaHeHHe HMeer cMerrraHHoe rruraHr4e, cocroflrqee Ha
AByx-Tpex BHAoB.

$ s. Pacnpe4erreHne crona no ceBoHaM. K;raccra{rrnaqrrff pen CCCp

H O3ep.
3Haqare.nbr{bre HsMeHeHHfl B pacflpeAqrreHr{r{ roAoBoro croKa rrpoucxo-

AflT B pe3yabrare xogqricrseHHoli AefreJlbHocrlr qeJroBeKa.
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yqHTbrBaJrcfl.
lloc,rre,qyrculue coBercKue HccJreAoBareJrr4 (M. 14.,Illnonau,

xon) no"rlolr<r4ilh B ocHoBy xapaKTepHcrLtKH BHyrpHroAoBofo
E. A. 3at '

pacnpeAeae-
HHfl croKa auarrns ru4porpaea.

Bce pexn Coeercxoro Corcsa E. ,[,. 3afixoe
fpynnbr: c BeceHHHM nOJrOBOAbeM, C nofloBoAbeM
c [aBoAoqHbrM pe]KuMoM.

Pexu c BeceHHHM noJroBoAbeM Hau6o.nee pacnpocrpaHeHbr s cccp.
B aasucl'tMocrl, or xapat(Tepa noJroBoAbfl H pa3Mepa croKa B ocraJrbHylc)
qacrb roAa peKH arofi rpynrrbr 

JL

Ae.,THT Ha TpH ocHoBHbIe
B TenJryro qacTb roAa rI

l. Kasaxcraucxr.ifi rr4rr xa- 72
paKTepu3yercs or{eHb nucoxorl 68

no,rluofi no,rrogollq H HH3KHM 
6t

(Aono.nnoronepecuxauun) cro- 1ff i ff i
{ o M B o c T a J I b H y I o q a c T b f o A a . 0 f f i , x x t x t t t l t | t l | v v v t v t l v l t I l X X x | x l t
Crox AarcT noqrra HcKJrroqH- 3La;

AeJrflTcfl eule Ha flflTb runoB. Ep

TeJrbHo 3uMHHe ocaAr(H, 6rtcr- "ti 
_r_-,-_,_,4

poe TaffFrr.re KoTopbrx Bbt3brBaeT 4

HIMH, Hl,tsKofi eIaN,I'HeI? Me)KeHbFo 
-7

t4 noBbrrr leurrbrM ocerrrrHM cro- b

nepnufi (r.nanHufil u.."oni "ti
H nropofi - oceHbro. B

3. 3anaAHocu6upcwwfr run 4
(puc. l l ,  3) unreer He6o,nruroe, off i

BbICoKOe, HO HeIIpOAOJIX{LiTeJIb- , l  # t  t  t  t  I  af f i ld- IJ l

Hoe  r roJ roBoAbe  (puc .  l l ,  / ) .  e  
t  t t  t t t t vVv tv i l v t t t t xXx tx t t  t  t l  t t t tVVv tv t t v t t l l xXX lX l l

2. Bocro.IHoesponeficxr.rfi ?]p_#--r--#
run (puc. l l ,2) xapaKrepz3yer- I
cr BbrcoKHM BeceHHHM noJlo- +
B o A b e M ' . n e r u e f i M e } K e t I b } o , [ p e - j f f i l l l l l l l V V v | u l l v l | | l x x x | x l l
punaeuori 3ilH3oAr.rqecKn JrHB- + ,7 #
'd*,,  r , , ,^,,^ 'v, ^,, , . . . ,^:,-  "tp fT-TT-fT-fT-fT-fT- ' l  |  |  |  |  |  I  |  |  I  I  |  |  |

l 1 r r \ J f , D r L u E l 1 l l D l l V l U U c l l l l l 1 M c ' l U - o f f i l | l l | l l V V v l v l l v l | l ^ x x ' x l l

KoM. Hexoroptte peKH ororo ,: to
THila r.rMercT ABa MaKCHMyMa: 7* m

pacTflHyToe rroJroBoAbe, noBbI-
ureHuufi JlerHe_oce 

"uufi 
croK LI 

Puc. l l. Tunu pex CCCp no BHvrDr.rroAoBoMy

HI'I3KyIo 3I4MHIoIo Mex{eHb. Ha- t- 
pacnpe4en-euun (1g36-t941 

'rn'):

JIHqI4e s 6accefiHax peK groro xr'rrl
Tlra6onor, o3ep, o6ul lpuux 3a- i : t
JruBaeMbrx nofina oKa3brBaer pe- ii:
fyJll{pytoxlee Bflr.rflHHe Ha cToK. Bop

Anzre.rrrnaq 3r{Ma npeAorpe- ;fii
AeJIfler uucxuft gunauufi croK. noJI

r il ilr tv v vt v[vhilx'x xtxil



4. Bocrbquocu6npcxr.lf i  rHn (puc. l l , 4) xapaKrept't3yercflBblcoKHM
noJloBoAbervr, cHcTeMaTr{ qecKHMH JIeTHe-OCeHHHMH naBOAK aMH H OqeHb HH3-

KHM 3HMHHM cToKoM. 3ror  rut t  peK cBrr3aH c o6unrublMu Aox{AIMH JIeroM

I{  OCeHblO H OfpaHHqeHHOCTbn nOA3eMHOfO nHTaI{Hff .

5. A.rrrafrcxraft rnn (puc. I  l ,  5) ornuqaercf l  HeBbrcoxl lu,^pacrf lHyrblM,
rpe6enuaroBuAHbrM rroJroBoAbeM, rroBburreHHbrM JIerHe-oceHHHM LI FIH3KHM
sHMHHM croKoM. Xapaxrep noJroBoAbrr peK aroro rHna o6yc"rron.nuBaercq
oco6eugocrrrMn Tafl,Hkrfl, cHera B fopax: nocrerreHHblM rpoABLIlKeHHeM o6na-
crn cHeroraflHLrfl H3.[oJrHH B Bo3BbrrrreHHbre Mecra. Ha cHeroBoe noJloBoAbe
HaxnaAuBarorcrr AolKAeBbre rraBoAKu. Vcroftqnentfi svMHVfr crox o6ycJIoB-

JIeH 3anaCOM IOA3CMII I ) IX BOA.
Bropan rpynila peK - peKH c tIoJIoBoAbeM B renJlylo qacrb roAa - Ae'

JIHTCfl HA ABA TVfiA.
l .  Aa, r r r r teBocroruu, tA 

' t 'un (puc.  I  l ,  6 )  HMeer  pac ' r t lHyroe,  rpe6eHuaTo-

BHAHoe no,'roBoAbe vHH3KLrfi crox B xoJroAHoe [oJIyroAHe (euIt,lHnx ocaAKoB

3AeCb rurano) ; noA3eMHoe nHTa H He O rp aHHrreHo BCJIeACTBHe p aclpocTp aHeHH s

seqHor? Mep3Jlorbt.
2 .  TqHrurancxut i  r rzn (pr lc .  l I ,7 ) ,  pacnpocrpaHenHrt f i  B rcpax Cpe4ue| t

AsHn, Eo.ntruorb Kasxaea v Kauqarxu, orJluqaercf l  or I IpeAbIAyuIero
6onee BbrcoKr4M 3r{MHHM cloKoM. f lurasne peK aroro rnna - JIeAHHKoBoe.

Tperun rpynna peK -  peKH c naBoAoqHbIM pelKHMoM -  B 3aBHcHMo-
cTH OT XapaKTe[)a  pacnpeAcJrer rHrr  r raBoAKor ]  B Teqel lhe roAa AeJIRTCf l  I Ia  Tp l r
TH  NA.

l .  f lpaueprroMopcKui ; i  r ran (puc.  I  I ,  8)  xapar( repH3yerc l  naBoAoqHbtM
pelKr4MoM B TeqeHr.re Bcero roAa. OcHosHurrvr Hcror{HHKoM trurarrfl 3Aecb
fBJrfloTcfl AOIKAH; r{acrHqHo rrr.rraHue npoHcxoAr.IT 3a cr{eT cHefa, xoropltfi
BbrnaAaer B ropax n 

-o6stqso 
6ltcrpo raer.

2. Kplrucxrafr rurr (pnc. l l ,  9) or.rruuaercf l  or npeAblAyurero HH3KHM
cToKoM JrerHefo ce3oHa.

3. Cenepot{aBKa3cKvrf i  rwn (pac. l l ,  I0) xapaKrepu3yercf l  naBoAKaMI4

B TenJroe BpeMr n ycror?uueorl MelxeHbrc B xoJIoAHoe (no4seMHoe nt4TaHHe
He3Harrtrre"rrnHoe). Sror rHrt pac[pocrpaHeH B. Bocro.{Holi qacru ceBepHoro

cKJroHa Eonsutoro KanNasa
PaccuorpeHHbte AecflTb rnrroB yqr4TbrBaloT JII4IIIb ocHoBHbte, Han6onee

xapaKrepHbre rreprbl pe)KHMa pex 
-CCCP.

$ 4. Jlenonr,rii pex(r{M pen

Haqanou JreAoBoro pex(HMa npuHrrro cr{r,ITarb MoMeHT ycrofiuunoro
no HHX{eH r.r rI TeM fiep aTyp Bo3Ay x a IIH}Ke .HyJI fl ; KOHqOM - MOMeHT OqHUeHH fl
peKr.r oT JIbAa.

Becr gnrvrHnri rrepHoA AeJrr.rrcr Ha rpr4 xapaKTepHbte qacrn: saMep3aHue
peKr.r, JIeAocraB H BcKpblrHe.

3aruepsaune peKH. flpu norBlIeHVu orpuUaredTbHblx reMnepaTyp Bo3-

Ayxa HaqHHaeTcrr [pouecc oxJIa]KAeHgq rroBepxHocTHblx'cJIoeB BoAbI, Ha ee

noBepxHocTH rroflBJrrreTcf TaK Ha3blBaeMoe c a JI o - ToHKafl rIJIeHKa,

HMeroqaq BHA pa3Jrrarof.i NaacnqHori x{HAI(ocrH. O4HoepeMeHHo Bo3HI4KarcT

JreAoBbre o6paeoeaHnfl y 6eperon - s a 6 e p e I H, To ecrb IIorBJIflercfl
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KopKa roHKoro JrbAa B THXHx 3aBoAflx 14 Ha yqacrKax co c.na6rrM Ter{eHHeM
LrlH lror.rrr.r crosqefi soAofi.

BtrnaAeuHe B oro BpeMrr o6u.nruolo cnera rrpHtsoAHT x o6paeoBaHulo rra
noBepxrjocTH BoAbr c H e )K y p br - KoMKoBarofo cKoureHHrr JrbAa co
cr re r 'OM.

BcneAcrnue ryp6yJreHrHolo reqeHurr BoAbr B pcKax npor4cxoAnr 6lrcr-
poe ilepeMerxzBaHHe BoAflHbrx Macc. lloarol,ly npu oxJIa)KAeHHH BepxHr.rx
cJroeB, HenocpeAcTBeHHo collpHKacarculHxct c xoJroAHbrM Bo3AyxoM, npo-
HCXOAHT nOCTereHHOe OXJIaX{AeHHe BOAbI BO BCeM )KHBOM CeqeHHH rrOTOKa.

flpra cu,rrsHoM oxJrax(AeHHH Bo3Ayxa reMrreparypa BoAbr MolKer 6rrrl 6nue-
t<ol i  x FlyJIIo H Aa)t(e HMerb orpttt tareJlF,ttoe 3ttaqettt te; npottcxoAHT nepeox-
Jra)KAeHHe BoAbr, BbrpalKaroqeecfl JILITIIb B colbrx AoJrrx rpaAyca. flepeox.
ra)KAeHr.re BoAbr co3Aaer 6.nar-onpuflTHbre ycJroBr4s ,qrn o6pa3oBaHHfl BHyrpH
noTol(il I(pilcTa.n,[(.,u Jth,lla, KoTopl)le 3aTer,l o6r'e4lillflloTCfl n r'.nt,l6t.,t ry6uarofi
c rpyKTypu.  3ru o6paaonaHuf l  Hocrr  I la3BaHHe B H y  rp  H B oA Ho ro  JrbAa.

flo naepe pasBrrr4fl npo[ecca ,rrl4oo6paBoBaHufl Maccbr pbrxJroro ny6ua-
Toro JIbAa, o6pasoBaB[rerocg BHyrpH rroroKa, BerrJrbrBaror Ha noBepxHocrb.
Or conpur{ocrloBeHurr c xoJroA}tbrM Bo3AyxoM onrl cMep3arorcf l  H H3 HenJror-
Hbrx, ry6uarux i lepexoAflT B nJlorHbte, KpucraJlJrrzqecKr4e.

Bcn,r lrstunfi  nHyrpunoAHrtf i  JreA, cHeN{ypa, caJro o6pasyrcr 6onturue
cKorrJreHl4 f i lb1a, rrJrbrByqero no peKe. 3ro nB.neHHe lroclrr l ra3BaHue oceH-
r rcro  JreAoxoAa.

OceHunri neAoxoA HHorIa conpoBox{Aaercf l  3 a r o p a M H - cKonJre-
i l i lcM B nolrepeqlroM cel lel l l l l r  perf lr  I toBCI)xi loc'r ' i lo|o r(pI.rcTaJtJI i l r lect(ofo
JrbAa. 3aroplr Bbr3brBalor 3HaqHre,nlsuri noAbeM ypoBFrfl BoAbr ll o6nqHo
o6pasyrorcf l  Ha cyxeuHrix yqacrKax peK, lra pe3KHX noBoporax per{H, y HC-
KyccrBeHHbrx coop yxeuu ft .

Bo nperrln JreAoxoAa BoAa Mex.Ay nd'rbrByutHMH JTbAHHaMH 3aMep3aeT,
yBeJrHrrHBafl ux pa3Mepbl; nJlaBaloql4e JIbADTHbI 3anoJrHsm 6o.ntuyro qacrb

rroBepxHocTH peKH.
JleAocran. C yne"rruqeHueM qr4c,ra r4 pa3MepoB JrbAr.tH cKopocrb ABr.r-

xeHur r4x yMeHburaercfl. B naecrax cyx(eHl4fl r4Ju4 Kpyroro noBopora peKr.r,
y ocrpoBoB HJIH HcKyccrBellHblx coopyxieHuli  cxopocrb nJlbtByl lux JTbAHH
sarvreAJrflercs. B ycJroBuflx oTpuuareJlbubrx reMneparyp Bo3Ayxa sro npr4-
BoAHT x 6ucrpoMy cMep3aHI4Io reArHbtx no.nefi u o6pasoBaHuro cnflouHoro
JleAflrroro [oKpoBa, HJrH JleAocraBa. 3arr,repsau]ie per{H rro ee AJIHHe npouc-
xoAHT HeoAHoBpeMeHHo. EcnH peKa nporeKaer B MepuAr4oHaJrbHoM Ha-
rrpaBJreHHH, To ceBeplrbre yqacTKH ee 3aMep3aloT paHb[re, qeM roxHbre.
floeepxuocrb JreAflHoro 

'noxpoBa 
raKx{e He Be3Ae oAHHaKoBa: MecraMr.r

oH a rJr aAKafl , Mecrauu ga6.nloAalorcfl H a rpoMox(AeHn r JrbAoB,'l'opocbr.
I-IeNo'ropue yqacrKV peKH Ite 3aMep3aror B TerrenHe ncefi  srar\4br HrIv 'ua-

crH ee. Taxue He3aMep3uue yqacrKu Ha3brBarcTcr roJrbrHbflMa. I IprzuHHa-
Mrl nx o6paaoBaHHfl sBJrf l- torcf l  6olrruue cKopocru TerIeHHfl,  FranpHMep,
Ha noporax, BbrxoA B pycJlo orHocl4TeJrbHo renJlbrx noA3eMHbrx BoA, c6poc
B peKy rrpoMburrJleHHblx eoA. norbrHbu cnoco6crBylor o6paaonaHr.rro BHyr-
pHBOIHO|O JrbAa.

B nepuo4 JreAocraBa B peKax sa6nrcAarcTcfl BalKopu. 3 a x{ o p - sro
cr(oi lJreHHe B )xHBoM ceqeHHH peKr.r 6o"uuurrx Macc BHyrplrBoAHoro JrbAa.
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Saxoprr, TaK )Ke KaK H 3aropbr, nperpalKAaror rryrb ABnx(yqeficx eoge,
Bbr3blBafl noAbeM ypoBHfl BoAbr H 3aTorrJreHHe TeppHTopHH.

Ha nopolKncrbrx, He3aMep3aroulux yqacrKax peK Bo3HHKaror csoeo6-
pa3Hbre JreAoBbre o6paaonanna, Ha3brBaeMbre nflTpaMu. fI n r p sr [peA-
qraBrflIor co6ofi cKcrrJreHrlfl BHyrpr{BoAHoro JrbAa xouircoo6pasuofi $opr,au.
Bucrpo Hapacrafl, oHH AocrurarcT rroBepxHocru BoAbr r.r Bepurr{Hbr r4x rroA
BJIHflHHeM Mopo3oB rroKpbtBarcrcfl JreAflHort xopxofi. PacnoJrarascb psAoM
B BHAe JreAflHbrx ocrpoBoR, rrrrrpbr co3Aaror JreAflHyro nperpaAy, cnoco6uyn
noAHqTb ypoBeHb BoAbr Ha BbrueJre)Kar4eM yr{acTKe.

flpu HuaKflx reMreparypax Bo3Ayxa npoucxoAnT r.rHTeHcr4BHoe Hapa-
cTaHHe JIeAflHOI.O rror(poBa r.{ yMeilbrxeHHe )r(HBoro ceqerrufl; BoAa, He rroMe-
Iqascb B cylKeHHoM x(HBoM cer{eHH14, rroA Ha[opoM BbrxoAHT no Tper.qr,rHaM
Bo .nnAy Ha noBepxHocrb H 3aMep3aer, o6paayn H a Jr e A H. Eo.ntruoe
pacnpocrpancnr{e ? ' t 'Lt  o6paaonannl HMerol '  r ra per(ax ceBepo-Rocrot(a
CCCP (.IIeHa, Koruua, VlugurupKa Lr Ap.).

Ha HeKoropblx ceBepHbrx peKax, [pezMyrrrecrBeHHo MaJrbrx, ua6nrc-
AaeTcrI npoMep3arrue peK Ao AHa.

floc.re ycraHoBJleHr.rfl Ha peKe rroBepxHocrHoro JreArrrroro noKpoBa npo-
HcxoAHT yBeflHr{eHne ero roJIUrHHbI. OcHoeHofi Saxrop, BJrurrorqnfi ua ron-
rrlrrHy JrbAa,- reMileparypa Bo3Ayxa. To.nqraHy JrbAa B ecrecrBeHHbrx
ycJIoBHflX, TO eCTb npH nOKpbrTHH efo CHerOM, MOIKHO paCCqHTaTb IIO CJIe-

Ayrcufeft aMnHpHqecxofi Soprrayne:
ho: e (>t)" ,

Yyrc CI{JIy, oco6euHo Ha peKax, TeI(yuIHX c rora Ha ceBep, KorAa BcKpbrrr.ro
6onee ceBepHbrx y_qacrKoB npoucxoAHT rro3AHee, qeM rrtiror*.^

BHyrpuno4Hufi JreA. fianuo ycrar{oB"rreHo, qro nepeA o6paaonaHueM
noBepxHocrHofo noKpoBa LI3 Kpr{craJrJrr{rrecr(oro JrbAa B noToKe ncigBnsercg
BHyrpHBoAirufi ;eA. OAHaxo npuqnHbr o6paaonaHfir BHyrpHBorHor o rr.,Aa
AoJrroe BpeMfl 6amu coBeprxeHrro Fren3BecrFrbr.

fleranlnrre r4ccJreAoBaHHr npoqeccoB o6pasonaHun B.HyrpHBoAHorQ
IIbAa npoBeAeHbr coBercKHM yqeHlru B. f . Anur6eprou (l9Bg), xoroptrrl
crlHTaer' qro AJIfl o6paeonallufl nepBurrrrbrx r{pHcraJrJroB JrbAa Heo6xo.4iruo
ABa ycJIoBHfl: rlepeoxJlax(AeHHe BOAbr r4 HaJrr.rqr4e orFrocHTeJIbHO HenOABHX-
Ilol'o cJl0tl IJoAbl, Il I(o'fopoM trcrrocpc/lc]'Bcillro npoHcxoAr.rT Kpucraililt4-
sarufl..

I-Iepnoe ycJroBr.re ocyildecrBJrrrercr{ 6narolapn ryp6yneHrHoMy neper\,{e-
l l l l l l la l l l l lo l lorol( i l ,  I lpt , l I IcM l 'cM i l i l1 'crrc l r t l Ic i i ,  ueM 6o.urue ero cKopocrb.
Bropoe ycJIoBHe HMeer Mecro B npHAoHHoM cJroe iroroKa Aax{e npu6onr-
Ixl4x cKopocrflx reqeHHfl. flepeox"rrax{AeHHbre qacruqKn BoAbr, onycKaffcb
Ha AHo' Kacarcrcfl xo.no4uotlt ero noBepxHocra H npeBparqarorcff B r(ptrcra/t-
JIbI JIbAa. flpu erona BbtAerqercfl cKpbrrar reflJrora^nl4oo6puto"r""r, Koro-
PAN MO)KCT NPCTIflTCTBOBATb AA.rIrHCfirUCfi KPHCTAJIJIIrcA:lJ|.W. HO TCNNO HC-
npepbIBHo yHocl{rcf l  TeqeHHeM; KpHCTaJrJrbr BxoAsr B co[pl4KocHoBeHHe
c HoBblMH_ nepeoxJlax{AellHblMH qacr}IuaMH, u KpHCTaJrJtVgr.ry4fl, npoAoJr-
)Kaercf l .  l locreneHHo Kpt4craJIJIbr yBeJrHqHBarcT cBoro Maccy, Ho ocrarorcf
B Mecrax vI x o6paaoBaHHfl 6,rraronapff ur, i ' re cqeureHrif l .r lbAa c HepoBHocrtrMg
1ua. I Io Mepe HaKoIIJIeHHfl JIbAa Ira AHe Fracryi laer MoMeHT, KorAa BgBe1I]H-
tsarouafl cr4Jla craHoBl4Tcs 6o"llrue cHJIbI cqenfleHzq H JIe.4 BculbrBaer.
Hepe.4xo BMecre co BcnJIbtBaIoqI,IM JrbAoM yBJre*arorcr H qacrgqbr rpyHTa,
KaMHH H AaX(e i lpeAMeTbr, HaxoArqHeca rra Alre.

Sxcnep'rraeHraJrbHbrM' HccJreAoB anunvu A. H. 3u.nr6epuaua ycra-
rloBfleHo, qro BHyrpHBoAHblfi ,neA Mo)Ker o6pasonuBarbcs rtb tonrxb ria
Arre' Ho H lra nro60v /lpyfoM rBepAoM nperMere B BoAq. qe,rrpunr"
Kpl'lcraJIJIv3ar\Hr4 Moryr 6ltrl raK)Ke qacrnqKn HaHocoB, IlaxoArrq4ecf
BO ts3BClxCHHOM COCTOflHHH.

Hau6onee 6naronpHflTl lbte ycJloBrirr p,nn olpa3oBaHHrr BHyrpr4BoAHoro
IPIa npeAcraB,Ilrror yqacrKl4 c 6rtcrpntMu TeqeHr4flMvr u rauegilctuvr AH9M.tlem 6o.rrrue cKopocrl,, reM LrHTeHcr4BHee npo'cxoA'T ryp6yneninoe nepe-
MeixHBaHI{e' qro o6ecueqHBaer JIyquue ycJroBHfl AJrrr nepeoxJlax(AeHgrr BoAbl
u Ailn orHoca TerIJIa' BbIAeJIfleMoro. I]pH Kpt4craJIJIkrga\H\.

o6pasonaHHe BIIyrpIzBoAItoro JrbAa npeKpaqaercrr, KaK ToJrbKo peKa

l_o 1( 
pll:aerc fl IIoBep x HocrH btM a bAoM . B c,t eAcrBri e MaJrofi rennonp oBoAHo-

crH /IbAa nepeoxJla)KAeHI4e BOAbI craHoBr.rrcfl HeBo3MOX{HbrM, TeMneparypa
BOAbr noAo JrbAoM Aaxe HecKoJrbKo noBb[rraeTcf .

Buyrpuno4Hufi JreA B peKax npuqriHrer 6onrruofi  epeA: BaKynopHBaer
BcacbrBar.orque rpy6br fopoAcKr.rx BoAonpoBoAoB, sa6lreabr ryp6uhbr rH.4po-
ctaHqHfi , eoAosa6opHbIe coopylxeHvfl Ha opocuTeJrbHbrx H ocylrrHTeJrb.Hbrx
cHcreMax. B srHx cJlyqasx-uapyruaercf l  HtrrH noJrHocrbro npexparqadrcs
Ha H.eKorgpuft nepr4oA HOpMaJrbHar pa6ora coopy)KeHlrfi. 

' r

Eopr6a c BHyrpHBoAHbrM JrbAoM AoJrx{Ha 6lrir HanpBBJreHa Ha ycrp4-
HeHI4e npuquH' BblsblBarcilll{x efo noffBJIeHHe, TO ecrr Ha yMegbrueHne ckd-

(81 )

rle Xl - cyMMa cpeAHecyroqHbrx orpurrareJrbHbrx reMneparyp Bo3Ayxa
or Har{aJra .nnAoo6pasoaeiHr,rr Ao AaHHoro MoMeHTa;

n - noKa3areJrb creneHu; corJracHo HccJreAoBaHHru O. H. BsrAl,rHa,
AJIfl ceBepHbIX peK n:0,5i

g - xoeQ$uqueHr, Koropsrri n Qoprrayne EuAuna paneH 2.
flo npe,uo)Kerraro Apyrr{x aBropoB xoer}$rauuerrr g xone6.nercfl B npeAerrax
or  1 ,25  Ao 2 ,0 .

Bcrpurre pexu. 'C 
HacrynJreHueM [oJro]Kr.rre,nlsux reMneparyp Bos-

$yxa IIaqHllacrcfl Tafl l l l{e cllena., JIbAa H nocTynJrerrHe raJrbrx BoA B peKtr.
rlpex(Ae Bcefo cTaLIBaer cHef Ha noBepxHocTH JIbAa, 3aTeM JIeA OTTaHBaeT
Bo3Jre 6eperon, o6pasyrorcfl roJrocbr BoAbr BAoJrb 6eperon =- 3 & K p a r{-
H bI. O6paeonaHue 3aKpauH o6ycJIoBJreHo rrocrynJreHneM TenJrbrx raJrbrx
BoA c 6accefiHa H TerrJroorAar{er? 6eperon.

VsenH.reHHe pacxoaa u ypoeHetrr BoAbr peKr,r rrpHBoAHT B ABHIKeHHe Jre-
ArrHbre Maccbr, npoHcxoAr,lT rroABHX{Ka ilbAa. .IIe4 rpofaercfl 6olruraun
noJIrMH, ABHlKercfl MeAJreHHo, a sareM ocraHaBJluBaercfl. floAnuxeK JrbAa
Moll{er 6ltrl Hect(oJlbKo, qro BaBHCHT or HHTeHcHBHocTH pa3BHTLrfl, BecHbI.

Aannneliruee nocryrlJleHue BoAbr H noBbrrrreHue ypoBHr cnoco6crByer
IIOAHflTHIO, pa3JIaMblBaHLItO H nepeABI4)KeHHIO JIbAA rIO Ter{eHpIr,O - HaqLI-
Haercr seceHHLIfi JIeAoxoA. Becennufi JreAoxoA 3HaquTeJruno nf eeocxoAuT
oceuunr?, TaK KaK B HeM yrlacrByl,or 6onturue Maccbl BoAbI vt ilb1a, ABI,r)Ky-
IqHecfl co 3Haqr4TeJrbHbrMH cr(opocTsMH.

Eonnurpte Maccbl ilbl..a, HarpoMo)KAaflcb B cylKeHHbrx yqacrKax pycJra,
o6paeyror 3aropbl. .lle4nurle 3aropbr Becuort HepeAKo uprao6peram 6onr.
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pocrrl rerleHt{fl nyreM ycrpoficrBa 3arraHeft no noeepxHocru BoAbr r,r3 AepeBa
HJIH xBopocra. VuesrrueHne cKopocru TeqeHHfl BJrer{er 3a co6ofi 6ucrpoe
o6pasonaHr.re [oBepxHocrHoro,'rbAa r.r npeKparqeHne npoqecca o6paeoea-
Hlrfl, BHyTpHBOAHOfO ilbIia.

B HeKoropbtx cJryqarrx nptrxoAnrcrr t41Tpt Ha ocrarroBKy f3C, ,{ro6ur
yMeHb[IHTb cKopocrt-{ TerreHiit i u Bbr3Bam 6nrcrpoe o6pa3oBaHue noBepxHo-
crHoro JIbAa. Ha rn4pocraHllarx rrpuMeHflror o6orpeBaHHe perueroK BoAo-
npHeMHHKOB SJIeKTpHqecKHM TOKOM r.rJrH OI{HCTKy HX OT JIbAa MeXaHHqeCKHM
cnoco6oru. BoAosa6opusre coopyx(errHr BoAonpoBoAoB AJrfl npeAorBpaue-
HHfl Hx o6vrepsauHrr noMeil{apr B KoBtuH, orpbrBaer\,rbre B 6eperax.

$ 5. Boannii 6anarrc peqrroro 6acceiiHa

MeroA BoAFIoro 6anauca rBJlrercrr qacrHbrM BbrpalKeHaem SustrqecKo-
ro 3at(oHa coxpaHcr{ul Mal'epnH. Sror MeroA ocfionaH Ha roM, qro AJrr ,rrro-
6oro 3aMKHyrot-o o6reua flpocrpaHcrBa cyMMa Bcex BXoAflrrlHX H BbrxoAfl-
IIIHX BOAHbIX MaCC paBHa COOTBeTCTBeHHO yBeJrHqeHhto HilH yMeHbrrreHH0
KoJrHr{ecrBa BoAbr BHyrptr AaHHoro o6tenaa.

Cocraenu o6u{ee ypaBHeHHe BoAHoro 6ananca Ailr, npon3BoJrbHo 83fl-
rofi qacrlr seN{Hoft noBepxHocrr.r. r{epes KoHTyp, orpaHnquBaurrnfi pac-
cMarpnBaeMyIo qacrb ser{Hoft rroBepxHocrr,r, MbrcJreHHo rrpoBeAeM Beprr.r-
KaJrbHyro UHJTHHApHT{ecKylo noBepxHocTb Ao BoAoHenpoHH[aeMofo cilorr.
Paccrraorpl4M Bce Bo3MolKHbIe nyru flocrynJreHHfl,v pacxoAoBaltfl, BJIaTH B
paccMarpnBaeMoM o6teue sa xaxoft-ro nepuo4 nperraeHn T.

llpnxo4HyFo qacrb 6a.naHca cocraBJrflror:
l) at',rocQepurre ocaAKH, BbInaBrrrue Ha [oBepxHocrb BbrAeJreHHoro

o6reua sa paccMarpHeaeuur? repHoA BpeMer{H, r;
2) noha, KoHAeHcHpytolrarcrr Ha noBepxHocru noqBbr t4nt B noune, ft;
3) no4a, flocrynaB:uJafl HaAaHHyro nJroulaAb qepeg noBepxHocrHbre BoAo-

TOKH, Anp;
4) eo4a, flocrynuBrxar ryreM [oA3eMHoro npr.rroK?, Unp.
PacxoAoeaHr.re BJrarH H3 paccMarpnBaeMoro o6teMa HAer Ha: .
l) ncnapeune c noBepxHocrn rrorrBbr, BoAbr, cHera H TpaHcnupauuo, E;
2) creKaHae noBepxHocrHbrMn BoAoroKaMrr, U"ri
Q) orrox rroA3eMHbrM ryreM (nolseNrHur? crox) , Ucr.
Pasnocrr MelKAy rpHXoAHofi rE pacxoAnolt qacrbto 6anasca 6yAer co-

orBercrBoBarb yBeJIHqeHHro HJrH yMeHbUJeHHFO 3anaCOB BOAbr B paCCMarpH-
BaeMoM o6reue (*u).

Taxav o6paaorrr, o6qee ypaBHeHHe Bo.qHoro 6anauca Bilaru Ailq npon3-
BOJTbHOTO [pOMeiKyTKa BpeMeHH HMeeT Br.rA:

x+ k*  Unp*  U 'np-  E  -A" r -U" r :  -+ -  u .

urr:u, TOfAa ypaBHeHHe (82) MOIKI{O HanHcarb raK:

x : U + E -_L u - k - (Lt'n, - U'",).

Beluquua (Unp-A") npe4craBJlfler co6or'r pa3rrocrb MelKAy rroA3eM-
HbrM npHToKoM I,r noA3eMHbrM orroKoM BoAb! Hs 6acceriHa, To ecrb noAgelarrr,rui
eoAoo6NreH AarrHolo 6accefiHa c coceAHr.rM.

Ecnu noBepxuocrnrrui KoHTyp no4oc6opa coBnaAaer c [oA3eMHbrM, To

Unp-!/",  :0. [ Ipz HecoBnaAeHHI'I  noA3eMlloro h noBepxHocrHoro KoHTy-
poB BoAoc6opa gra BeJrHqHHa HMeer He3HaquTeJrbHbre pa3rvrepbl, oco6euuo
I.nn 6onsuLrx H cpeAHHX 6accefinoB; BBHAy c,rro)KHocru yqera ee ttpHHHMaror

U'np-A'cr:o. TaxrNe rpyAHo orpeAeJlHrb BerHrrr4Hy KoHAeHcaqHH; ee
Mo)KHo rroAct{I4Tarb coBMecrHo c Hc[apeHl4ervr, Ho r{aqe npuHvrMaror paeuotl
Hy/rrc. OrHocnre.flbHafl BeJII4qHHa aroli norperuHocrn HeBeJrr.rKa no cpaBHe-
ttplto c o6u{tt l , t  o6r'euovt B,TafH, yttHTblBaerr, loi l  ypaBIIeHfiet\ , t  BoAHol'o 6alauca.
B raxovr ci lyqae ypaBHeHHe BoAHoro 1anauca Arf l  peqHoro 6accefiHa npnHu-
rvraer npoclofi Br4I,'.

(83)

x : A * E t u ,

nilH, ec./rH Haflr.rcaTb 9To ypaBHeHr4e oTHoctrTe,r lbHo BeJIHqHHbI CTOKa:

U :  x -  E  l ' u .

rAe .r, g, E - coorBercrBeHHo roAoBoe
p e H H f .

B ceqga c reM qro B tlrgoronergnfi

KOJrHqecTBo ocaAKoB, CTOKa H I4CrIa-

(84)

(85)

VpanHeHue (8a) cnpaBeAJIHBo Anr .nro6oro orpaHnr{eHHoro npoMe}KyrKa.
BpeMeHH: foAa,  ce3oHa,  Mecfqa.

flocneAuufi ruleH ypaBHeHHfl Lt, xapaKTepasyrorqnli rz3MeHeHHe 3ana-
coB BJIaru s 6accefiHe sa paccMarpusael,rrrr i  npoMelKyroK BpeMeHH, Hasbr-
Balor aKKyMyJIaunotlHbIM qJIeHoM. B aacyuurHBbre roAbr o6urnfr o6teM ga-
nacoB BoAbI n 6accefiHe yMeHb[Iaercfl 14 aKKyMyJrrqnouHufi rrJreH HMeer
SHaK MHHyC; B MHO|OBOAHbIe fOAbI rrpoacxoAHT HaKOrIJreHHe Bnalu, H oH
HMeer 3HaK n,[rcc.

Axxyuy"nn\un Mox{er 6urr [oApasAeJreHa Ha noBepxHocrHyro H noA-
SerllHyto. floeepxHocrHafl aKKyMyJIrr\wfl BK"rrroqaer HaKonJreHr4e H cra.HBa-
HHe cHera LI ilb/.2, HaKon.rIeHne u y6tt/Ib BoAbI B MecTHbIX rroHlrx(eHuf x Ha
no4oc6ope a B pyc.rronofi cllcreMe. B noAseranorl aKKyMyJrrrlHH Mo]KHo
BbIAe/tLIrb t43MeHeHHe 3arlaca noqBeHHbrx BoA (soHa aapauraH) H rpyHToBbrx

, BOA.
Ecna cocraBurb ypaBHeHHe BoAHoro lananca perrHoro |accefiua 41n

PnAa net (n), 3areM npocyMMupoBarb Hx H [oq/reHHo pas1enurb Ha rr4cJro
JIeT, TO [OilyI{HTCfl:

2 x  2 9 , 2 E  2 u
_ + . -

n n t n - ' r - n ,

(82)

(86)

i lepHoA BKJIrOqarcTcfl MHOnOBOAHbTe

To ecrb arc{yMy/tfluaounlni q,'teH
PaccuorpHM Tenepb He npoa3Bonnrrnrfi KoHTyp, a peuuofi 6accer?H, orpa-

Huqeurtuttl BoAopa3Aensuofi nuHuefi. f lpuxo.u BoAbr e 6accerlH noBepxHocr-
HbtMH BoAoToKaMH OTCyTCTBYET, l lnp:Q. OrrOx He 6accefiua noBepXHoCT-
HbrM ryreM npeACraeJrrrer croK paccMarpnsaevror? per(H grr. O6ozHaqHM
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h x,{a/roBoAHble roAbl, B.JILIT{H nu 2L o 0,

ypaBt leHaf l  B MHoro"qerHeM pa3pe3e- 6nHcox Hy/rro.  Taxlrnao6pasorra,  ypaB-
lIeHHe BoAHoro 6anauca per{Horo 6accerlrua Ailf l  MHofo,rrerHefo [epHOAa
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I{MeeT BHA:

I x o :  U o *  E o ,

rAe-.ro' Uo, Eo- coorBercrBeHHo HopMa ocaAKoB, croKa h ucnapeHr4fl.
- Mero4 BoAHot-o 6anauca ffBJlffercs ocHoBHbrM cpeAcrBom tacc,rregoBaHus

$opnazpoBaunfi peqHoro croKa KaK B MHOr-oJrerHeM pa3pe3e, TaK H A{rfl or-
AeJIbHbIx IIer wIV [epkloAoB roAa. C nououlbro ypaBHeHHfl BoAHoro 6aaauca
MOX(HO. yCTaHOBHTb AHHaMI4I{y nOCTynJreHHfl H pacxoAoB aHHfl Bna"j4 Ha
AaHHofi TeppHTopHH, a raKx(e KoJruqecrBe[iHo oueHvrb coorHorxeHnfl npr4-.
xoAuotl kI pacxoAHofi CoCTaBJrsrOrrlHx. Mero4 BoAHoro liaJraHCa nosBoJrfer

BaHr.re crrHTarb, rrro c [oMorrlbro MeroAa BoAHofo 'anauca cJreAyer pe-
Iuarb ptA Ball(Hetlurux npaKTHqecKHX saAarr opouaeMoro 3eMJreAeJrHg:
nporHo3 ypoBlrf rpyHToBbIX BoA, pacrrer noJrHBHbrx pexMMoB H opocureJrb-
HbrL HOpM, OnpeAeJreHr.re Bo3BparHUx BOA r4 T. A.

UocrasreH He yp_aBHeH llfl BoAHoro 6ar anca-opou aeMofi rep p urop u u ilnre-
er HeKoropble oco6esuocru. Tax B nplrxolHofi rracru lanaiCa cJreAyer Ao-

treppr{ropLru Anfl KoHeqHoro npoMex(yrr{a BpeMeHH HMeer BHA:
'  
)c* Unp* Unor"* Unp+ M+ @- E -  Eu- U";-  U"r . -  U"6-U'"r-  tu.

(88)
Axxyrr,rynflIluoHHblfi qnes ypaBHeHHn (S8) Moxer 6rrrl KaK noJroxaTeJr.b-
HbrM - npu HaKonJreHr.rH BJrafH Ha yqacrKe, TaK H orpt4rlareJrbnbrM - nia
pacxoAoBa\Hr4 sanacoB BoAbr Ha paccMarpHBaeMoM opouaeMoM yrracrKe.

A. A. LaBapeHcKHM npeAJlox{eHa MeroAr4Ka qe[Hbrx Boho5ailaHcoBbrx
pacqeroB, np HMelii{Mafi B ycJroBafl x orcyrcrBufl MHoroJrerHHx ua6nrc4euv li
HaA croKoM H opneHrl{pyrcqafl,cfl, Ha BcecroponHufi AocraroqHo AeraJrruuft
yrrer MecrHbrx .ycnonufi.

OcHosHHe noJrox{eHar srofi MeroAr{KH' cJrelyrcrrlze:
I ) paccuaTpil BaeMyIo repp Llropnro AeJrflT Ha croxoBbre BoAo$aJraHcoBbre

yqacTKH c pa3flHrIHbrMH ycJroBHflMH CTOr(a;
2) .gnn pacqeroB noJrb3yrorcr ypaBHeHr{eM BoAHoro 6a.naHca*:

M r * S r * V t :  M u l S o * V r ,  ( 8 9 )

rge M, - npHToK Ha no4o6anaHcoeHfi yqacroK no yKJroHy co cropoHbr
BOAOpa3AeJIa B TelleHHe pacqeTHOfo oTpesKa BpeMeHH, Jyti4;

Mr- cToK c eo4o6aJraHcoBoro yqacrKa lto yKJroHy B cropoHy aaMbr-
Karoqefo cTBopa, Mili

Sr - rrocrynJreHne BoAbr cBepxy (as aruoc$epu, Hs cnex(Horo no-
r(poBa fr ,,\t.),3a BbrqeToM pacxoAoBaH4fl Ha TpaHcnr4paq[rc
lI HCnapeHHe, J,4.fi4;

Sz - uuQnnlrparlHfl B '. noAcrnJraroqyrc ToJrrrly roqBorpyHToB,
3a BbIqeTOM BbIK.[HHVBaHHfl BOAbI Ug HHX, /t4Ji4:

Vrtt V, - 3apery/IrpoBaHHrtfi ganac BoAbr B npeAeJrax no4o6a/raHcoBoro
yrlacTKa B HarIaJIe H B KOHTIe paCrIeTHOfO OTp$Ka BpeMeHH, ]/t*,
(e4ecn HMeercfl B Br.rAy ecTecrBeHHoe saperyJrupoBaHue BoAbr
B HepoBHocrff x MHKpopeJlleQa, 3aBHcflrlee or reol,ropooJrorHrre-
cKHx oco6enuocrefi, xapaKrepa o6pa6orxu yro4nfi u r. n.);

3) eoao6a/IaHcoBblri pacver croKa BbrnoJrHflror nooqepeAHo AJlr orAeJrb-
HbIX, cJIeAyIOqVx OLHH 3a Apyrlltvt, nO4o6aJIaHCOBbIX ytIacTKOB H paCrIeT-
Hbrx oTpesKoB BpeMeHIr.

flpu no4o6utrx qenHblx pacqerax MolKHo Ha r(ax(Aolrl no4o6aJraHcoBoM
yqacrKe noAcqaTblBarb HeH3BecrHbIe pacxoAHbre gJreMeHTbr BoAuorro 6anan-
ca (M2, Sr,Vr) rro H3BecrHbrM rrpr4xoAHbrM (Mr, Sr, 71). PacuerHbre saBncr-
MOCTT4 Me)KAy ertrMa AByMfl fpynnaMr,r BeJrrrrruH no46zparcr Ha ocHoBe
AaHHbIX noJIeBbIx Ha6.nro4eHufi, excnepHMeHToB Lr a]Hailorufi, a raKx{e Ha
ocHoBe pacr{eToB nepeABr4}KeHHf BJraru MeToAaMr.r rHApoJrorHr4.

!,m.pasublx cesoHFlblx ycJronufi, tm noB MecrHocrla (yxnoHoB, Mureo-
pe.rtreQa), TI4noB roqBorpyHroB, vrxo6pa6orKr4 H noKpbrBaroqefi pacruTeJrb-
Hocru cocraBJlflror pacqerHble ra6.nuurr u r'paQuxlr no4o6aJraucoBbrx co-
orHorrreHHfi cne4yrcrq?rx rEnoo (url. pa6oru A.'4. Cauapeucroro):

Mr: t r (M'  S '  I /J ;  Sr :  f , (M,  S '  V) .
I{enHue soAo6anaHcoBble pacqerbl npa Heo6xoAuMocrlr Mo)KHo Bbrno/r-

HflTb nogo6Huu o6pasou AJIfl oAHoro noBepxHocrHoro croKa c r4cnoJrbsoBa-
HIIeM softo6anaHcoBblx ypaBHeul{li yxaeauHoro rtrra roJrbKo AJrr noBepx-
HocrH oo4oc6opa, a raKx(e H ArIfl rloA3eMHoro croKa c HcrroJrbsoBaHueM aHa.
JlorutrHbrx ypaBHeHH ft Ann noAcrr.rJrarorrlux roJrrrl.

$ 6. H.naccn$rrnaqurr oBep

Oaepanau Ha3blBalorcfl KorJroBHHbr, prJlr4 BnaAHHbI geMHofi noBepx-
HOCTH, 3arIO.[HeHHbIe nO.qOft, Ue I,IMerOUrVe HelOCpeAcrBeHHoro coeAH-
HeHHfl c MopeM (oxeaHov) H orJlllqarculuecfl 3aMeAJreHHbrM no4oo6nae.
HOM.

HcxyccreeH Ho co3AaHHoe' o3epo Ha3brBaercfl BoAoxpaHrrJrurrleu. Bo4o-
xpaHI{JII{qa se6onrruux paSMepoB, a raK}Ke MeJrKoBoAHhre ecrecrBeHHble
o3epa, rroKpbrrbre BoAHofi pacrureJrbHocrbro, Ha3brBalor npyAaMH.

B pasearuu o3epa MoxHo BbrAe/rurb Sasu:
l) IoHocrH -ToJIbKo qro o6pasoeaBrxeecfl o3epo coxpaufler cBoro

KorJIoBI4Hy norITH HeH3MeHHofi, to ecrb cyrqecrByroq[e oTJlox(eHns eirle He
OKA3bIBAIOT SAMETHOTO BTTLIfrHHfl HA EfO /IOX{E;
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2) 3peJlocrH - xapaKrepl'r3yercr o6paeonaHaeM 6eperonoli orM€/rr{;noflB"[eHr{eM AeJrbr B Mecrax BnaAeHH, peK, pa3BHTHeM eoaHorl pac,rHTeJrb-
HOCTIT;

3) crapocr, - HepoBHocrLI KoTJIoBHHbI crJrax(eHbl orJroxeH,rMrr Ha-
HocoB, 3a cqer rlpoAyKToB pa3pylxetr4n 6eperon v orKocoB AeJrbr pacrxg-

I ff::: "u".jf,. 
B a n orMe.rr r, 14 ueir L'r 

::l:: l{ y6n H u H p€ cr'rerr b rr ocrb p ac -!:IJL'LrHq'nur'-f l noqTtt no nceli IIoBepxHocTI,I o3epa. B 4a"lrHefiruev'ononpeBpalqaercfl s raerxlal? BoAoeM c [oBceMecrHbrM pa3BHTLreM pacruTeJrb-
HOCTH , KOTOpan H3 noABo.4lrofi .lacra nepexoAnr B HaABOAHyTO H npeBpaulaer
o3ep0 e 6onoro.

[Io npoHcxox(AeHlzlo o3epa Moryr 6nru: nJroTHHHbre, KorJroBHHHbre
LI CMEIIJAHHb[C.

IIlorlHHbIe o3epa o6paeyrorcfl BcJreAcrBHe nepexpbrr ur ro1rkrHbr peKH
o6nanou, sasocauvr, o6.novor{HbrM Marepna/ror' d".ti;;;ti6; rreAHHKa.

Korfloe'HHbre o3epa B saB,c'Mocrrr or ycJroB ^i ^ np"u* o6paso-
BaHHn KorJIoBHHll 6llsalor TeKToHHI{ecKHe, nynxauuvecKne, Aeonsuuon.Hbte, .[eAHHKOBbre, KapcToBble H TepMoKapcroBbre.

y  TeKToH14 I IecK14 x  osep KoTJroBr rHr r  o6pasoBa[ r lcb  Bpe3yJrb-
Tare reKroHr.rqecKHx npoqecc\re_(pesKux H3MeueHr.rfi n seraHofi xofe), nr-
:P-T-Y:| XPl" 

3€l\Irle-rprceHntx. TexrosuqecKl4e o3epa 6rream orreHb r.rry-
6oxurrlu (Earixan, CenaH, I4cclrx-Kyrrb 14 Ap.).

B y n K a H I{ q e c K H e o3epa noflBJrflrorcfl no1 4erlcrsa€n4 
-ByJrKa-

HHqecKHx cHJr, HarrpaMep KypnnrcKoe o3epo, KpoHraq;;. ;;p
AeQ' '  r  qHo H H bre o3epa o6pae_ynrcf l  B pe3yJrbrare BbrAyBaHr4e

ropHbrx _nopoA H B noHH>xeHHflx r\,{e}KAy 6apxaHarvtu u alonauu. Hx'"xor/ro-
BrdHbr o6trquo uer.ny6oxu.

.rl ea H H K o s;I e o3epa flBJlrrorcr pe3yJrbraroMAertcrsns JTeAHHK6B,
noKpbIBaBIrIHX KOfAa-To ofpon{r{bre nroulaA}r KOHTHHeHTOB. flpr,Inaepou
TaKHx o3ep MolKer cJrylKHTb Cenurep,

K, p croB.bIe o3epa -pesyJrbrar xr . rMuqecxol lAef lTeJrbHocrrz noA-
seMHbIX H noBepxHocrHblx BoA. 3_ru o3epa Bcrpeqarorcfl B 6accefiuax
p . cenep Hofi- Anr.rHu, Ha Bonxcxo -o_u e>x.*6r no4op as4eJre, B fop n xonc Nori
o6nacru n Mapuilrcrcori ACCP, B Baruxnpuu,

T..a p M gK a p c r  o B bIe o3epaBo3HHKarorBpe3yJrbrare3a[o/rHeH,t
eo4ofi.. yr.rry6neHnli Ha roBepxHocra 3eMJrH, o6pisyrorrlzxcfl ; pafiouax
eeqHoli_Mep3JIorbI, BcJIeAcrBHe raflHvrfr rroAgeMHbIX nJlacroB vrJrr JrHH3
nb4a. Taxue o3epa pacnpocrpaHeHbr Ha reppnropr,ru flxyrcNoli ACCPI

Cueruasnue. oeepa o6paayrorcfl or cosMe-ciHoro nosneliirsgs pa3fluq-
HbIx npHquH. HanpHMeP, o3epHat KoTJroBr4Ha reKToHr4qecKoro rrpogcxolK-
AeHHfl noABepraJlacl Aeficrnato "IeAHHI{oB, noBJrLtnrtlJ]Hx Ha ee Sopvzpona-uue (.Ila4o,x(cKoe u Ouexcxoe osepa). Kor"nonuHa osepa-":rot"it;oro rHna
Mox(er 6rtrl noAroroBJleHa npoqeccaM?r BbrBerpHBaHH1 AerreJrbHocrbro
TeKyrrHx noBepxHocTHbrx pr noA3eMFrbrx BoA.

B orHoureHHH croKa o3epa AeJrflTcs Ha ABe Kareropuu: crorrHbre u 6ec-
cTOqHbre.

c r o q H br e o3epa xapaKTep'3yrorcr reM, gro nocrynalorq'e B Hr.IX
noBepxHocrHble H noA3eMHbIe BOAbr pacxoAyr.orcff Ha nHTaHHe BbrreKarou,ux
H3 HHx peK' a raKxe Ha HcnapeHHe a QnntrpallHro. Crortnrrre osepa Moryf
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uMerb croK B reqeHHe KpyrJlofo ro&a H,nvr JrHrrrb B rrepHoA HaUdOnrruero
[pHToKa (epeueHHo crorrHbre osepa). B qacrHoM cryrrae, KorAa oAHa
H3 creKaFoIrIHX B o3epo peK no BoAHocrI{ Toro )Ke nopflAKa, I{To H peKa,
BblTeKalourar H3 llerq, o3epo Ha3btBaercfl rrporor{HblM. Pexa, BblTeKaroqat
a3 03epa, r{Meer Mer-rbrxyro aMrrr'rr.rryAy xo"rre6aHHfl ypoBHefi (z pacxo40n);
fHApor"paotr raxux pex 6o.nee cfJra)KeHrrbre H pacnJracraHHbre, rreM rHApo-
rpa0rr cno6oAtrux peK. Oaepo c/Iy)KHT ecrecrBeHHbrM peryJrflropoM pexgMa
BbrreKarorlerl Hs Hero peKH.

E eccroq  H bre  o3epa pacxoAyr ,o r  nocrynarc r r lne  B HHx BoAu B oc-
HOBHOM Ha ncnapeHHe H qacrkrtrHo Ha npocaqHB aHve B fpyHT.

flo cocrasy BoAbI o3epa pa3Ae/Iflrorcfl Ha npecHbre r{ co.[eHbr e, r4[rkt MHHe-
paJrbHble. Cro'IHrte o3epa, KaK npaBIzJro, 6trsalor npecHbrMg. B OeccroqHoM
o3epe rlpoHcxoArT r4cilapeHHe qracror? BoAbr, a coilr4 ocrarorcfl B HeM. IIO-

pbrBHo MHHepaJru3yercfl (saconaercn)
ar\Hn conefi npaHocr{Mbrx B Hero BoA.
Coeercxoro Cotosa BeJrHKo: Hs HHx
Kacnuricxoe; caMoe rny6oxoe o3epo

$ 7. Bo4nr,rfi 6anauc oaep

Bo4a B o3epo nocryraer nyreM noBepxHocrHoro H noA3eMHoro npn-
TOKA, KOH,{CHCAL\KIH BOTflHbIX NAPOB H BbII]AACHI,I' ATUOCQCPHbIX OCAAKOB
Ha noBepxHocTb o3epa

PacxOA BoAbI, nocryrtarcrqeri s o3epo, nponcxoAur BcJreAcrtsHe Hcnape-
HHfl c efo noBepxHocrl'I' a raKlKe rlyrelvt noBepxHocrHoro H noA3eMHoro
croKa r.r3 Hefo. coorsorueHr,re Mexqy [pHxoAoM SO.qSr H ee pacxoAoM Bbr3br_
Baer I IoBbIIr leHHe u,r lH noHHXeHHe ypoBrrrr B o3epe. f lpH nonuuJeHHy ypoB-
Hg B o3epe HaKarr.[HBaercr o6repl BoAbr:

LIV : roL,H, (e0)
fAe o - nJrorrlaAb 3epKa/ra;

LH - nprpaqeH'e ypoBHn sa paccMarpunaevrrrt rpoMelKyror{ Bpe-
M C H I I .

f lpn noHnx(eHHH ypoBHr o6tev BoAbr B o3epe yMeHbuaercfl Ha re
)Ke Be.rlHtIHrlbI. BolHufi 6ananc osepa, To ecrb coorHorueHHe npltx oAa upacxoAa BoAbI, i\,lo)KHO [peAcTaBHrr rax:

unpt ,  U 'nv+ k+ x-(a"r . l  U ' " , *  E) :  *  LH,
r4e ane, u;l - noBepxHocru'li H roA3eMHrrr,i npHTOK B O3epo;

E _ KOHACHCAIIHfl BOAflHbIX IAPOB HA NOBCPXHOCTH OsCPA;
. x _ ocaAKH, BbrrraAarorrlHe Ha [oBepxHocTb o3epa;

U"r,!/"J-.rroBepxHocrHuli Lt noA3eMHblft crox r{3 o3epa;
E - HclapeHue c noBepxHocrn o3epa,

Bce 'IneHbl ypaBHeHHfl BoAHoro'6a.rraHca B yiru""ertura (gl) nrrpaxeHrr
B BHAe cJIofl BoAbI. Moxno HanHcarb ypaenenrae so.qHono 6ria"au, Bbrpa-3HB Bce efo e/reN{eHTbr B o6tevax;,:g.ff n npanor:i rracru ypaBrrer{Hi ovo*1san[caHo rpHpaueltze o6tewa A'IY/. Ec"tru o6osHaqrirb npHXoArrylo qacrb

(e 1)

t
f



YPABHCHI,Ifl BOAHOTO 6AflAHCA qCPCs A, A PACXOAHYIO qCPCS B, YPABHCHI,IO(91) no.nyllgr BHA:

A_B-=L L t r / .  (g2)
9ro coorHorrreH'e noKa3brBaer, qro [pHToK paBe'.orror{y np. Lv/:0,

qrorcfl. KorAa AV>O (yporHia noBbr-
)acxoAa BoAbr: A>8. KorAa LV<CI
hr.B osepo Merrbrrre pacxoAa: A<8"
)l) cnpaneA/ruBo Afifl croqnbrx o3ep.

,"_?{ltr.rs o3epa Hrersa crrer 
".nuo."o#ttli35i,iJr"^t#'#?:.1"1t":"#::#;ypaBHeHr're BoAHOTO 6anasca npw orcyrcrBhu bnnarparruw BoAbr qepe3

Jrox{e o3epa:

unp* U'npf k + x- E - *, LH .- , (gg)

flpuueuHTe"[bHo K MHOrOJrerHeMy nepil oAy Beflr.rquHa AH , xax r.rMeroqafl
pasrHtlHble SHaKH, npeBpallaercfl B HyJrb, H ypaBHeHZe BoAHoro 6anaHca
osepa B MHono/rerHeM pa3pe3e npHMer BvlA Arn crorrHor.o o3epa:

g^n+ U'n, * E + * - Q", +i'", *D : 0,

o6yc.nonnusaercn reM, qro KaxAafl qac-
THqA BOAbI, tIOAHflTAfl BbIIIC CPCA.
Hefo ypoBHfl, cTpeMHTcf rroA BJTHflHHeM
cHJrbI Tflx{ecru onycrt4Tbcfl BHH3 u 6na-
roAapfl r,rHepqHH onycKaeTcf HHX{e 3To-
ro ypoBHfl kr r.  A. K yKa3aHHoMy qr{cro
xone6areJrbHoMy ABHX(eHHro npacoeAr4-
Hfl ercfl cpaBHHTeJrbHo He6o.ntuoe nociy-
naTeJIbHOe ABH)KeHHe BOAbI, rOHztr,tOti
BerpoM. Tax o6pa3yercf l  Bo.lHoo6pa3Hoe
Irleecf rro Mepe ycHileHHfl BeTpa.

I
l
I
I

Puc. 12. Cxeua eerponofi  BoJlHbr:
J- nepuruua BonHbr; 2- nogoruaa BoJrHbI:
I tr  -  Br,tcora Botubt; l ,  -  Aauua eoJtHu.

ABr.ix(elrHe BoAbr, yBeJIHqHBaIO-

$ 8. BerpoBbre BoJrrrbr, eeilunr

,{,afixeHua BoAbI B o3epax Mofyr 6url nocryrrareJrbHbrMu (reueHrn)
a rone6are/rbHbrMr{.

floctyuare.rlbHble ABH)I{eHHfl BoAHbrx Macc o3epa Bo3Hr,rKaror rroA Aeficr-BHeM Berp a (nerp onue reqeHu fl ) nnw_n p e3 yJrbrare Hep aBHoMep Hpro oxJrax(-
/qeHHfl H. HarpeBaHun Macc soArl. B nporoIIHbIX o3epax so-sr,roxHbr peq-
HbIe reqetrn, o6paayroquecr BcJreAcrBae roro; rrro B Mecre B[aAeHr4fl peKH
ypoBeHb BoAbI O3epa noBblruaercfl, a y r4cror(a peKH noHHlKaercfl; co3Aaer-
cfl yKJIoH no4nofi noBep_xHocrl.I, rlpzBo4rqzr? 

-n 
4naNeHHe BoAHbre Maccbr

osepa. Taxue reqeHafl 6rrnarcr oqeHb cna6uvtu.
K xo"ne6are"flbHbIM ABLIx(enHflM BoAHbrx Macc o3epa orHocsrcr BerpoBbre

BoJrHbt u cefirun.
.Betponsre BoJrHbr. klccneAoBaHHflMu ycraHoB/reHo, rrro ecJrr{ aru apuaoi

pasHoft nrorHocrH conpl4 Kacalorcfl Apyr c Apyrovr, To roJrbKo B cocro flrr'r4
noKoff pa3Ae/IflIolqafl nx rloBepxHocr,l 6y4er nJrocKocrbr,o. Ec.nu )Ke xors
6u o4ua H3 HHx ABl{x(ercfl, To pa3AeJlflIor{as Hx noBepxHocrb rrDHHr.Ii\,raer
nonuoo6pasHrrit xapaxrep. B cryqae B3aHMoAeficrsHs Mex(Ay noroKoM
Bo3.qyxa' To ecrb BerpoM_' H noBepxHocrbto o3epa - HLIxe rloBepxHocrH
pa3AeJIa Bo3HHKaer xo"rle6areJlbHoe ABI{x(eHfie r{acTurl BoAbr BBepx 14 BHH3
no HeKoTophIM saMKHyrhIM TpaeKTopHfM. 9ro roae6ardnnHoe,U,Br4x(eHr{e
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Berponaa B-oJIHa xapaKrepu3yercfl gJreAyrou{r{Mu aJreMeHraMH (puc. I 2) :
sHcruer? rou{ofi, Ha3brBaeuor? neprrruuoft u,rlH rpe6HeM BoJrHu, n uusruefi -
no4onnofi. PaccroqHue MeMAy ABy\{r nocJreAoBareJrbHbrMu rpe$HnMH v[rg
noAouBaMH AByx BoJIH Ha3btBaercr AnprHori BoJrHhr, a paccronHge no
Beprl.IKaJIH MexAy rpe6uerra u no4orueofi - Bbrcorofi sonuil. OrHoureHue
Bbrcorbr BoJrHbr K ee AJrr4He xapaKTepH3yer KpyrHsHy BOJrHbr.
I-lpoirlexyToK BpeMeHH, B TeqeHue Koroporo B_oJrHa npoxoAr{T nyir, panHgfi
ee AJIuHe, HocHT Ha3BaHHe rrepHoAa BoJrHbr. Paccrossr4e, npoxoAr{Moe Ka-
rofr-uu6y4l roqxofi BoJIHbI (Hanpurrrep, rpe6uerra) n e4nHrrUy BperueHr.r, Ha-
SbrBaeTcff cKopocTbro BoJrHbI.

!,.n4 onpeAeJleHvr Bblcorbl BoJrHbr, ur'lercu1efi 6ontruoe [paKTgqecKoe
sHaqeHne, cyqecrByer pflA aMruprqecKuX Soprvry"rr B 3aBHcHMocrH or AJTHHrI
pa3roHa BoJrHbr r.r cKopocr?r Berpa, HarprrMep Qoprr,ryJr,a B. f. AHapeflrroBa:

h":0,0208a*p*, (e6)
rAe hn - Bblcora Bo;IHbt, Jtt;

D - AnHHa pa3roua BoJrHbr, KJyr;

BoAbI B o3epe. Cefimz o6pasyrorcr B pe3yJrbrare pe3Koro H3MeHeHHfl AaB-
JIeHHII B pa3rHIII{bIX IIaCTflX O3epa, a raK}Ke npkr HailHqH[ pe3KHX CKaqKoB
BeJrHqr4Hbr H HanpaBileHkrn Berpa FraA o3epoM, BO3HHKaTOU{He, HanpHMep,
npH npoxo)KAeHHI{ IrI{KJIoHa. I-IonepxHocTb BoAbr-_o3epa npu ceriurax npn-
o6peraer yKJIoH ro B oAHy, ro B Apyryro cropoHy. HenoAeuxuas ocb, or{o/ro

6
Puc. 13. Ceriuru:

4 - oAHoyaJroBafl;  d - goyxysaoaaa.

(e4)
a 

'AJrfl 
6eccroqHoro

B srn ypaBHeHHt
BoAHoFo 6alauca.

o3epa:

' ;
U n p *  U " p *  k *  x -  E  -  0 .

BXOATTT CpeAHHe MHoroJreTHr{eBCJIHIIHH'I 
"U*'NfO?

\<iy
6 l
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Koropofi KoJle6Jrercfl 3epKaJIo o3epa, Ha3brBaercfl ysJroM. Cefturn Monyr
6um oAHoy3rroBbre, AByxy3JroBb_re H r.A. (puc. lB). Hau6o.nee pacnpocr-
paHeHbI oAHoy3Jloelte cerluu. kleyueuue cefiur He-o6xoAal{o AJrfl npaBuJrb-
HOr-O ycraHOBJreHHfl cpeAHefo ypoB[1fl BoAbr B o3epe.

$ 9. SanrepsaHr.re oBep

OcnoeHoli ucroqHi.rx nocryilJreHHfl TenJra B o3epo - npflMafl coflHeq-
Hafl pa[HaI\ufl. Kpoue 9Toro, Ha HarpeBaHue osepuoli BoAbr eflr,rsrcr: TenJro-
Ta cJIoeB Bo3Ayxar Jlex{aulnx HaA noBepxHocrbro BoAbr; TenJroorAaua 6epe-
roB o3epa I{ o3epHotl r<otnonaHbl; Te[JIora, ocso6orxAarolqaflcfl npa o6pa-
SOBaHHU ,trb,..A H KOHAeHCaTTHH BOAflHbrx napoB Ha noBepxHocTtr o3epa;
6o.nee BblcoKafl reMneparypa nnalarorrlkt x e o-sepo per{ H rroAgeMHoro np6-
TOKA.

florepn ren/ra rpoucxoAnr nyrex4 HsflyqeHufl er-o n aruoc$epv. B aua-
qHTeJrbHo rrleHourefi cTeneHr.r Ha oxJralKIeHae o3epa B.rrHflroT TaKr4e 6arropu,
KaK rIOTepH Te[JIa [pI,I HCIIapeHI4H BOAbr H TafHr4H JrbAa, npt{ BnaAeHr4r4 B
o3epo xod'roAHbrx rrpt4Tor(oB a T. A.

6onrruyrc TerJloeMKocrb BoAbl (noerouy BoAoeMbr npeAcraBJrflror co6ofi
Mou{HbIe aKKyMyJIflTopbI ren"[oeorl gHepfuu, coxpauarourve ee 3Haqr.rreJrbHo
AOJIb[Ie, UeU nOUea);

. yBeJrHqeHHe nJrorHocrr.r BoAbr.. rrpH rroHHX{eHUH TeMneparypbr 4o 4" c
(Han6o"nruraa n.rrorHocrb npecHofi noaq npu reMn.patyp'e 46f. D,a,nor"n-
[ree noHHX(eHAe reMneparypu (nuNe 4'C) cHH)r(aer nJroTHoCTb AO TO.{KH
SaMep3aHun, a c nepexoAoM BoAbl B neA nJIoTHocTb pe3Ko na4aer.

yqacTByroT r(oHBeKr{Hfl , TeqeHun H Bo,ilHe:H:'/.fl,,
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flpnruan crparrlQr'rKalrnfl Ha6.ntoAaercfl ,
B Terr/Ioe BpeMff foAa v ys{/IHBaeTcfl npH '

HanpeBaHHH BoAbI. IIpa oxJIaxAeHHI'I ro-
BepXHOCTI{ O3epa BepXHHe CJIOH cTaHOBflTcfl  20
6o.nee rf)KeJIbIMH H onycKaloTcn BFIH3, npo-

HCXOAT,TT nepeMeuHBaHl4e C.rIOeB, CTpaTH'

Suxaqr.rn Hapyruaercx. flpa AJII{rerlbHorvt 40

oxJralKAeHI.{H BCf BOAa O3epa npHHHMaer

oAHopoAHyto reMneparypy Han6o"unureft

#otio.ti. Auno"efiuree oxrlax(Ae"r. y",e 6'

He Bbr3brBaeT onycKaHzfl BepxHI' IX CJIOeB, H
IH crpara,$nt<atl:an nepexoAnt n o6parHylo.

Tawoft nepexoA coBepuaeTcfl c6lrqso puc. 14. TepunvecK'e ctparnsr-
OCeHbrc nepeA 3aMepSaHHeMO3epa. I lpf lMafl  KaIIUH o3epa:

crparr.IQnKaqHfl ycroftuuna npH HarpeBallHH
Bonbr o3epa, o6paruafl - npH oxJIalKAeHI'IH.

20

u

f

a  -  n p r M a R ;  6  -  o 6 p a r r t a n .

flpouecc sauepsauun o3ep npoucxoAur c,'reAylouraM o6paaou. flpn
rroxoJroAaHHl4, KOfAa TeMIIepaTypa Ha noBepxHocTH o3epa naAaeT HHIKe
4" C, B o3epe ycraHaBJIHBaeTcf o6paruan crparu$uKaqufl. Aannnefiuee
no H H lKeH r.re TeMnep qTy p br Bo3Ay xa BbI3bIBa eT OxJIaIKAeH H e [OBep XHOCTHO| O
cJlor BoAbr Ao 0o C. 3ror c.rroli ocraercfl Ha [oBepxHocrn, nepeoxJla]KAaercn
g rrpeBpaulaeTcfl B JIeA. Ec.nu o3epo cnoKofiHo, To B flepBylo )Ke flcHylo xo-
JroAHyro Horrb noBepxsocrurrfi c.noir BoAbr [peBparqaercfl B ToHKyro cIIJIotu-
Hyro JreArrHyto nJreHxy. B 4a.nsHefiureM 3Ta nJIeHKa nocreneHHo yToJllqaer-
cr, f lpeBpaulaflcb n ponHrrfi rnaAxart noKpoB H3 npo3paqHono I(pucraJli ' l t l-
qecKoro JIbAa.

flpr.r cunbHoM Berpe o6pasonaHHe r'rbAa sa caiiaoft noBepxHocrn H3-34
BOJr HeH r,rfl cTaHOBHTCfl HeBO3MO)KHbrM, HO nep eO XJr aX(AeH He BOAbI p aCnpOCT-
paHflercr Ha Hel(oropyrc rny6uny u cnoco6crByer o6pasonaHnlo BHyrpLr-
BoAHoro JrbAa. B erou cryr{ae 3aMepBaHr4e osepa HMe.er Hel{oropylo aua-
JIOfr . r ro c 3aMep3al lHeM peKI{ .

3arraepsauHe O3epa HaqHHaeTcfl ToJIbKo rorAa, KorAa TeMnepaTypa nO'
BepxHocrHorocJrofl noHH3HTcfl Ao 0 oC, To ecrb rrpu oxJIalKAeHHH HHx(HHX
cJroeB Ao 4 'C. B csqgu c oTHM BcerAa I{yx{IIo H3BecTHoe BpeMf MexAy nepe-
xoAoM reMrepaTypbr Bo3Ayxa qepes 0'C H 3aMep3aHHeM o3epa.

C noslrueHHer\{ TeMneparypbl Bo3Ayxa JIeA HarIHHaer raflTb, a 3areM
tr BcKpbrBaercr. O6uqno JreA Taer Ha Mecre, a Ha IIporoqHbIX o3epax qacrb

ilb1a yHocnTcfl Bblrel(arclqefi pexofi

S f0. Eo.no'ra, ux o6paaoBaHrre It KJlaccu{lrnaqlrn

Eonoraun HagbrBarcTcrr ag6rtroqFlo yBdTax(HeHHble yqacrKH ser,tHoft
noBepxHocTrl, 3aHrrbre BJraroJrro1unofi , npucnoco6"ueuHoft K HeAocrarKy
KHcJropoAa B rrorrBe pacrHTe/rbHocrbro. Ha erltx yqacrKax HAer npouecc
ropQouaKonJreHur, a roJIIrlHHa ropQa raKoBa, r{To KopHIz ocuosuoft Maccbl
pacreuufi He Aocrunaror rroAcrn.rraroulero MHHepaJlbHoro rpyHTa. Vvactrn,
rra Koropbrx roJrrrlHHa ropoa MaJIa H Kopl-lH pacrelrufr'pacnoJranaroTcfl B MH-
HepaJrbHoM rpyHTe, orHocflTcfl K aa6onoqeHHbIM seMJIrM.

I

/

fl
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Eo'nora o6pasyrorcn nyreM salona\uBa'Hfl cyxoAoJrbHbrx yqacrKoBLrJrH 3_apacTaHHfl ecrecTtseHHbrx BoAoeMoB.
o6paeonaHlEe 6onor Ha cyxoAoJlax npoucxoAHr n o6nacrflx c saMeAJreH-HbIIvl crol{oM' c tuanoii peunoti cerbro, c npeo6.uaAaHueM npHToKa BoAbr HaA'orroKoM' 3a6onaquBaHulo cnoco6crsyar nurru"u na.ny6oxo 3arefaroulenoBoAoHenpoHHl{aeMoro rpyilra (o6lrurio rnlltru), qro Bbr3brBaer nocrorHHoeus6'ro'{Hoe coAep)KaHHe B[raH4 B BepxHr4x ropr43.HTax.

, B sr,ox ycJ'oBl.flx e xsol?HoM Jlecy noflB,rrflrorcfl 3e/reHbre MxH, a sareMcQa.rHyu, npeKpauarcu\ufr Aocryn r{Hc.lopoAa r( KopHflM AepeBbeB, BeAy.ulari K [ocreneHHoMy ornlupauulo AepeBbeB H nepexoAy .[eca n 6o-JIOTO.

3a6ona' uBaHHe JryroB npoacxoArr noA B.rrr'flH^e* urorHoKycroBbrx
3JlaKOB' pa3BHBaIou{I{x csofi y3e/I BbIlIe noBepxuocrr{ seM/ry. n.r,o""a"
IepHHHa 3arpyAHfler npoHHKHOBeHHe Kr4CJrOpOAa B rroqBy, saAep)KHBaer
ocaARW.M:)l{Ay KoqKal\'lu; rlpoHcxoAHT rraKonJreFrve opfar{HrlecKofo Beil{€cf-na (rop$a), .nyroaafl pacrare"rrbHocrb ru6uer. o6pasyer." o.onou* ;;;;;,SareM no[ BnLrnHI4eM HeAocrarKa soJrbHofi nuulr,t ocoxu yatynury Mecro
MXAM.

B p afi oua x eeqHoir Mep3JIorbI sa6onaquBaHHro repparop rzz cnocobcrByerHaJIH\He ro"rrurH BeqHoMep3Jloro rpyHTa, saAep)Kr4Balouero Bcro noAyy noBepxHocTH 3eI,rJrH.
o6pasonanne 6o.nor Bo3Mox{Ho y noAHo)Kr{fl cKJroHa peuuofi 4o.nriulr,ecJIH 0TOT CKJIOH IIenpepbIBHo yBDrail<Hnercfl BbrxoAflUIraMH Ha [oBepxHocrbnpyHToBbrMr4 BOAaMH.
Eonora o6pasy'rcfl rp, 3apacraHrdri BoAoeMoB: o3ep, peqHbrx craprq,sSno4ell' 3apacrauae osepa rpoacxoAr4r B pe3yJrbrare br"rroxenzfl Ha AHel4JIa,TaIK Ha3blBaeMoro cailpoIIeJIfl, H BbIHoca B o3epo MLIHepaJrbHbrx H opra-HHqecKHx BerrlecrB, cMbrrbrx c noAoc60pHgfi nJrorqaAn z o6ycno"nruurrq"x

nocreneHHoe o6ue"ueHI4e o3epa. Oeepo 
-c 

6eperon HaqHHaer Bapacrarb BoAfl-uofi pactr,rreJrbHoclbro, xoropar , orwnpaa H naAan Ha AHo, cnoco6crByer
Ia'nlHefiueuy o6ve,ueHaro o-sepa. C ieqeHvena Bper\,reHrr pacrareJrbHocrb
noKpblBaer Bce o3epo u o6oasvercq 6onoro c xapaxrepuori roaor1gO"uorl-pacrHTeJlbHocrblo. 

'Orrvruparculaa 
pacraTeJrbHocrb, HacbrrrleHHafl no4or?,BCJIeACTBHe HeAOCTaTKa B BOAe KI4CJTOpOAa no,rrHocrbro He pa3dTaraercs

*r npeBpail{aeT,cff n ropQ.
B sasucHMocrl4 or crax.nr4 pasBurln pa3flHrrarcT cJreAyroque runsr do-JIOT: HH3HHHbIe, [epexoAHbre H BepxoBble.
H H s H H H u e 

-6o.ryora 
orHocnTe,rlbHo 6oraru Mr4Hepa/rbHbrMu Berqecr-BaMH' qro cnoco6crnyer pa3BHTHro rpaeauofi pacruTeJrbHocrg : ocoK, Tpocr-HHKa, 3eJreHbrx MxoB. MourHocft ropoa s raKax 60norax He60.rriuraq.

B n  ep  exoAH brx  6onorax  no  Mepe yBer ' r {eH ' f lMor r lHocru  ropeaIr yMeHbIUeHI'Ifl B HeM MllHepaJrbHbrx BerqecrB ocoKoBAr pacrHTe/rbHocrb
saMeHflercfl Kycrapuuxonofi u 4peaecHofi.

I J  Bep xoBbrx  60 .uorax la ,n lue f iuu f i  npoqecc  HaKonJreHHf l  opra_HHqecKHx BeudecrB H.yMeHbrueqll MHHeparrbulrx conefr npzno4lrr r{ pac-
"rlpocrpaHeHHro rrlxa cQaruyrraa. coarHyu-6nrcrpee pacrer B-qeHrpe 60nbra,,rlosroMy noBepxHocrb 60nora npHr{HMaer nunyi<nyro sopry, npr.rr{eMpa3HHrIa Bbrcor MelKAy r{paflMH H UeHrpor,,r Aocrniaei 5 n ia 6oie,e,
54

'$ 
11. fu4pororrrqecnuo oco6ennocrrr 6onor

Eonoro HMeer pflA raApoJlorr,IqecKux oco6eHsocreft no cpaBHeHHro c o3e-
pa\,rr, peKaMH u cyruefi. B ropQnnnrx 6olorax coAepx{urin or 8g 4o g40/o
noAtr rlo Becy r.r Bcefo or 11 Lo60/o cyxofo BerrdecrBa, Koropoe H yAepx(H-
Baer n 6o,rore raKoe orpoMHoe KoJrHqecrBo BoAbr. CessaHHbcrt nogu b Oo-
.rlore cyxuM BeIIIecrBov ropQa HcK,rrrcqaer Bo3MolKHocrb r,rc[o"rrbaoBaHgfl ee.
A/Ifl AonoJIHI4rerIbHoro IIHTaHHT peK. 9gyry.t"e 6onor cHH)Kaer coAepx{aHLr e
BoAbI B ropQe He3rIaqHTe.rIbHo, lo 85%. !,a"rrruefiuree cHr4x{eHne srarH"
n ropQaHux 6o.norax npoI4cxoALIT To,rrbKo noA Br'izflHzeM HcrrapeHr4 r. Taxupr
o6pasonr, 6onora rBJrffrorcfl aKKyMyJrflTopaMr{ BJrarH.

fulp onora.{ecxafi pe}KHM 6onor o6yc.non"tr.rBaercfl T aKuMH Qa xrop auu,
KaK HcrovHHKt4 nHTaHHn, crpyKTypa v ceor?ctea ropQa, ABt4)r(eHr4e BoAbr
B ropQnHlrx fpyHTax, xo.ne6auas ypoBHfl rpyuronrrx BoA, HCrapeHHe,
croK c 6onor.

tr'Icroqnuxn rrHTaHHs 6o.nor. Vcnoeuq nuraHzrr pa3/ruqHbrx rr4non
6onor HeoAaHaKoBbI H 3aBHcflT or BbrcorHoro no/rox{eHr{f 6o"rrora ro orHo-
IrIeHI4Io x penleQy MecrHocra. llo i\.Iepe Bo3BbrrxeHufl rroBepxHocrn 6onora
yMeHblxae'Icr p_o/lb rpyHToBofo nLITaHr.rfl Lr Bo3pacraer 3HarreHue arvocSep-
HbIX ocaAxoe. HHeHHHbIe H nepexoAHbre 6onoia flHTarorcfl r.[aBHbrM oOpu-
3OM rpyHTOBbrMH BOAaNTH H noBepxHocrHbrMa BoAoroKaMH B nepproA Hx
pa3ilHBa, a BepxoBlte 6o,rora - B ocHoBHoM 3a cr{er aruocQepnux oca4xon.
_ Crpyxrypa rop,Sa il ero BoAHbre ceoficrea. OpraHraqecxaq qacrb rop-
QaHoii Maccbr npeAcraBJrqer co6ori coqerarnre qacrtru pa3Jrur{Hbrx pa3MepoB:
OT BHAI{MbIX I{CBOOPYX{CHHbIM |dIIA3OX4 AO KOTI/IOIIAHbIX qACTHII. C NOEHI.UC.
HH€M creIIeHI4 pa3Jlox{eHHfl topQa yBerl4rluBaercfl KoJrHqecTBo MeJrKgx
Qpaxqafi H Hx yAeJIbHar roBepxHocm. floeroMy rro Mepe yBerrrreH.Hfl cre-
neHH pa3"rlox{eHHr ropQa yBerarlHBaercff cTe[eHb cBfl3aHHocrq BoAbr c
reepAoft Saaoft.

co4epxaqaflcfl n ropQariov 6onore BoAa AenrtrcflHa: c e o 6 o A H y ro'
orAeJlrlou{ylocflortop0ano44eftcrBueMczJrbrrflx(ecrlt,14 c B ns a H H y ro
c rop$nHort uaccori, He orAe,[flrorqyrc no4 4erlcrBrzeM cuJrbr rr]Kecra.

I{az6onruree Ko,rIHrIecrBo BoAbr, KoTopoe yAepxrlzBaerc-fl fpyHToM B
nopax rrpl,i' Ha[IH'IaH cso6oAHoro croKa,Ha3brBaercn uonuor? nnaroertrl(ocrblo.
llo.[Haq BJlaroeMKocrl ropQa B HecKoJrbKo pas-6onrure, qeM MuHepa/rbHbrx
rpyHroB; n cSarHoB^yx lgpQax oHa Aocruraer g2-g4% , B Ht43rrHHbrX rp2:
BnHbrx rop$ax -  89-91 %.

Cnou rop0a, pacno/rox{eHH.bre Bbrme ypoBHr rpyHToBbrx BoA, yBJraxge-
HbI Ao nonuoft BJIaroeMKocrH 6es fiorepb Ha r4c[apeHr4e, Koropnre yBe/ru-
rluBar.orcr c npn6nulKeHuer\,r K rroBepxHocrl4.

K eoAurrl.r ceoficraan,r ropQa orHocr4Tcfl ero BoAonpoHHuaeMocrb, xapaK_
repH3yroqaflcfl xoarp$uqveHToM Qwnr,rpatluu. BerH,rHHa xoes$nqneHTa
Sz"rrurpauna ropQa 3aBHcHT or rHna 6o.nora n'crenena pa3Jro)KeHHa rop6a.
Hau6on oIIJee 3H aI{eH He xosQQH r{H eHTa Qz.norp a r1H H HMeror caMbre Bep xH He }
HaHMeHee yrrJrorHeHHbre cJroH ropoa. C nny6uv,oi,t no Mepe yBefiaqeHHfi
creneH H p a3Jrox(eHna ropQa BoAo rrp oHHuaeMocTb ef o raAaer. KoesfHqr{ eHT
Sn"lttpaqaa HIzx{HLIX, cLIJIbHo pa3Jro}KnBrrruxcfl H yn/IorHeHHbIX cJroeB
topQa 6nusox K HyJrro.



.[nnxenue BoAbr B ropsnHou rpyHre. f,nux<erlre BoAbr n rop0nuoft
3aJrex{H npoHcxoAtrr B ocHoBHgry nyreM su"rrlrpaq4kr no BepxHeMy c.na6o_
yrIJIorHeHHoMy c,'Ioru. Sror caofi (or nonepxHocra 6o.nora ao ip.aneio nono-
)I(eHHfl HI43lxHX yponuefi fpyHToBbIX BoA ua 6cjlore) naauna'ercr Aerre.rrl-rIbIM' H,IIH aKTHBHbIM, cJIoeM 6onora; HHlKepacnoJrox(eHHble ropH3ourst o6pa-
3yror zHeprulrfi c,ryofi.

AesrenlHuri cnofi 6onora xapaKTepn3yercr xo,rre6auueM B ero npeAe-
.Jrax ypoBrrfl fpyHroBbrx BoA, Bbrcoxuu xoaQsHqHeHTOM sU.rrrrpau'i.T kr ne_'peMeHHofi snaxuocrblo. I'{neprurtfi cnoiz orizqaercr [ocroflHHbrM coAep-
xaHHeM BoAbr u Hr4rrrolKuo n,ta"ryor? BoAonpoHr{uaeMocrlro rop@a; rpaKTHqe_'cKH Bcfl B,ilara B aHeprHoM cJloe HaxoAHTcfl B cBfl3HoM cocrofluuu. hoeroMy
as rop0auofi sane)Kv B peKy N{ox(er nocrynarb roJrbKo cso6oAHa fl BoAa,
.aKr{yMy/rapoBaHHafl B AeflTe,rrbHoM CJrOe.

Ko.ne6aunq ypoBHq npyHroBbrx Bo,q. Ha no"noxeHHe ypoBrrfl rpyHToBbrx
'BoA BJIHflffi pe"trleQ 6olora, xapaKTep pacraTeJrbHocru, KJrHMar, ocyrrrg-.reJIbHbIe KaHaJIbI. lloA e/rHsHHeM pe"rlieQa ypoBeHb rpyHroBbrx BoA Hi 6o-
Jlore He o6pasyer ropH3oHTaJIbuofi nooepxilocru, a c/reAyer 3a u3ru6aylu
Ha Bo3BbllxeHHocrflx, orKyAa 3aKoHoMepHo cHr.rxaercfl no cKJroHaM. Cern
ocyrxHTeJrbHbrx KaHa"rroB cHt4)Kaer ypoBeHb r-pyHToBbIx BoA.

llog n"tunHaeM K.rtHMara Ha 6o"rl6re npoucioAflT ce3oHHbre Ko.[e6aHHq
ypoBHn rpyHroBblx BoA. BeceuHee rIoJIoBoAbe iloAHr.rMaer ypoBeHb r-pyHTo-
rBbIX Bo{ (necenuur? MaKcHMyn,I). MzHraua.ntHrrfi ypoBeHb 

"u6nrarercfl 
Jre-

torr,I (leruufi unuur'ryrv) npa-noBbIrrreHHH rervrreparypbr Bo3Ayxa 14 yBeruqe-
,III{H I,ICNAPCHHfl. IIOHAXCHI,IE TCMIICPATYPbI NOiIYXA OCCHbIO 11PH HA.IHII11H
arrvrocQepHbrx ocaAKoB Bbr3brBaer noAbeM ypoBHfl t.pyHToBbrx BoA loceuHualaaxcuvryvr).

MeA.neunuri crox BoAbI c 6o.nor B 3r4MHee BpeMrr npu orc)4rcrBur4 noBepx-
*IOCHOTO nHTaHufl.npvBoAIlr K rrocrerrer-rHoMy cHprx(eHHro fpyHToBbrx BoA
B reqeHue 3HMbr (eauHar? naunzrrlyu).

llcnapeHue c 6o.nor. B sanucuMocrn or rroJro)KeHnfl ypoBHfl rpyHToBbrx
BoA BbIAeJIflIorcfl TpH craAHH B npoqecce HcrrapeHafl. flepnan craAt{fl orHo-'cHTcfl K ycJroBafr,r ro"rrHoro HacbruleHgfl 6o,toruoro rpyHia no4orl. VponeHl
PYHTOBbIX BOA I-IAXOAI4TCr HA NOBEPXHOCTU TOPQA HJIH HI,IXC, HO B NPCAC.

Jrax 3oHbr KarrH.,T/rflpHofo noAHflTHfl S HaU6Onee KpylHbrx nopax. B 
-groM

c"rlyqae HcnapeHHe IIe,'IHi(oM onpeAeJrrercfl Mereopo,rrorHrrecKHMH @axropa-ua. f lpu 4a,rnuefiureM cHHlKenuu ypoBHr rpyHToBbrx BoA, KorAa yxe'He
BCC, A TOJIbKO I{ACTb 6O"ryCC MCJIKI4X NOP CMOXCT TIOAABATb BOAY K NOBCPX.
fiocTH, HacTynaeT BTopafl cTaAUfl HcrrapeH4fl.

Haxoueq np, cHH)KIHHH ypoBHr Hr{)Ke BoHbr KarrHJrJrflpHoro noAHsrgfl
fiacrynaer rperbfl craLrr HcnapeHus. B erofi craAHH KanuJrJrflpnrli norox
K noBepxHocrH orcyrcrBlter H norrBa rrarrHFraer npocbrxaTb Ha HeKoropyrc
r;ry6uuy.

Kone6auur MecflqHbIX BeJIHqHH HcnapeHr.rfl Lrg roAa B roA TaKxe coorBer-
crByror H3r\,reHeHHro ypoBHfl fpyHroBbrx BoA. B re Mecflrlbr, KofAa Ha6nrc-
Ialorcr pe3KHe xone6auufl ypoBHet?, ne"nuur.rHbr HcnapeHufl TaK)Ke cg.[bHo
H3MeHrIorcf l , ,  H, Hao6opor, lpH He3I{aqHTeJrbHbrx xo,re6anuflx ypoBHfl rpyH-
ToBbIx BoA HcnapeHHe H3 roAa B ro'4 NraJro MeHflercfl. I4cnapeuue c nepxoBbrx
6onor B HloJIe H aBrycre HHXe, qeM c no4Hofi noBepxHoat". 3to o6o".n"er-
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cf rroHHX{errHeM ypoBHrr fpyHToBbrx BoA B sTII NIecflubl,  yx)/AueHHeM BoAo-
cua6>xeHnn cSarHgnoro MXa H coorBercrBeHllo yr\,reHbueHnetvt rpaHcnu-
pauHH.

B souax Jrecocreru{ H crenu e"[aronro6nBafl pacruTeJlbHocrb HHsHHHLIX
6o,ror Mox(er Hcnaprrb 6onsure, qeN{ coceAl{He uesa6orotleHHbre r€ppr.rTo-
pvllt.

Cror c 6o.lor. B reqeHHe npoAoJIX{HTedTbHoro Bper\,reHH cr{HTaJrocbr
qro 6o,ryora, KaK H o3epa, f ln./rf l rorcr peryJrrropaMh croKa. Taxoe ourH6o.{-
HOe [peAcTaBJreHHe flBHJTOCb CJTeACTBHeM OTCyTCTBHfl AOCTaTOT{HbIX MaTe-
pHaJroB ua6"ryrcAeHat? HaA flpoqeccaN{H crol(a c 6o"ryor.

Kax orueqaJrocb paHee, croK c 6o"rror ocyqecrBJlflercfl B ocHoBHoM rrlreM;

Santrpauvr4 B AeflTed'rbHoM cJloe. floeroivly cHHX{eHHe ypoBHfl rpyHToBbrx
BOA Hr,rlKe fpaHHubl AeRTeJIbHOfO CJIOfl CO[pOBO]l{AaeTCfl HJ'IH IIO"IHbIM npe-
Kpaqeru4eM cToKa, l4lLl yMeHbueHI,IeM efo Ao BecbMa MaJIblx gga.Iensl i .

Bc,TeAcreue gToro c BepxoBoro 6o"ryorHoro N{accuBa B rrepHoAbI Hr43Koro
croflHHrr ypoBHfl rpyHToBbtx BoA (srar'aol"r n .rrerona) croK npeKpauaercr.

Crox c r{H3HFrr{rrx 6o,ror cpopuupyercf l  3a cqer rpylrroBbrx rr noBepxtrocr-
Hbrx BoA, nocTyrrarculHx Ha f loBepxHocrb oo,rrora npH pa3/IHBax peK H B.
ueHturerl Mepe 3a cqer arn,tocSepHbIX ocaAxos. TaxHe yc"rroBr.rfl npr.rBoArrr
K ToMy, rrro Ha HH3HHHbrx 6oaorax croK e nerFlur:r nepI4 oA 6lreaer HecKoJrbr(o
BbIl Ie, qeM Ha BepxoBbIX, H, c,I leAoBare,[bHo, HH3HHHbte 6o.nora o6ecneqHea-
m 6o.nee ycrofiuanoe [HTaHHe peK e nerHl,Ir i  nepHoA, qeM BepxoBbre. Taxuu.
o6pasort l ,  BepxoBble LI HH3HHHbIe 6onora [o-pa3HoN{y B/rr.rf l ror Ha BHyrpr{-
roAoBoe pac[peAe/reHHe croKa.

tr lccneAoeatr4f l ,  rrpoBeAeHnue K. E. I4eaHoBbrM, IroKa3aJIH, qro cpel-
HHfi nuoro.nerHnfi  croK c Ma.rbIX sa6oroqeHHbIX no4oc6opoB Ha reppHTopHpr
ceBepo-3arraAHblx parlouon necttof i  3orrbr FIe orJrr{qaercr or BeJrnqHH croKa
ApyrHX no4oc6opoe. B qeHrparrbunx pafiouax PCOCP (roxHaq qacrl Ka-
JTHHHHcKoT? o6.rracru, MocxoBcKafl o6,racrl c npH/reraroqer? x ueft Meulep-
cxoft Hfl3MeHHocrl io) cpe4HHfi uHoro"ryerHuri croK Ha l5-l7o/o MeHbus
cpeAHHX paftouuttx Be, ' tHqHH.

B.nussne 6o,ror Ha MaKcl,Ir tal lHrtf i  croK BeceHHero noJroBoabfl  BaBHcHT
or rr4na 6onora, pacflo/ro]KeHur 6onorsrrx MaccHBoB Ha BoAoc6ope H or
creneHr,r ga6oroqeHHocrn 6accefisa. Tax, HccJTeAoBaHlrr l  H. H. 3axapon-
crori  noKa3a,rrH, qTo npH ga6ono.reHHocTlr 1o35o/o MoAyJrH MaKcHMa.[b-
Holo croKa floJloBoAbfl yr\{eHbuarorctr. 3ro o6t,scusercfl rdtraBHuna o6pasov
HecoBnaAeHHeM I-IHI(oB no/loBoAbs c sa6onoqeFrFrbrx H cyxoAoJrbHbrx ,racrefi
no4oc6opa. HecosnaAeHHe nHKoB norToBoAbrr npoucxoAuT or HepaBHoMep-
HOCTH TafHUf  CHefa Ha pa3HbIX y fOAbf lX:  BHaqare CHef  TaeT B noJre,3aTeM
B Jrecy 14 Ha 6o,lorax.

(,  noapacrauHeM sa6oroqetl l{ocrr. I  no4oc6opa (6o"rree 350/o) MaKcr.rMa.rrb-
slrii MoAy/rb croKa rtoroBoAbq yBe,rtr{tIHBaercfl; npa ea6onoqeHHocTtr
80-100% MaKcHMaJIlsurt MoAydTb croKa 6rtsaer Bbrrrre, r{eM c nesa6ono-
qeHHoro 6accefiHa. f lpu cnJlorxHofi za6onorreHHocru cHeroraflHr4e, a cJre-
.qoBareJrbHo, H crot{ [pol4cxoAflr oAHoBpeMeHHo co Bcero 6acceirua. Kporr,re
TO|O' npH IIOJIHOM 3aIOJIH€HHH eI\ ' IKOCTH AetlTerTbHOrO CJIOfl Tad'IbIe BOAbI
ycrpeMJlf l Iorcr K peKe, B To Bperl l f l  KaK Ha Heaa6oaoqeHHbrx eo4oc6opax
r{acrb raJrbrx BoA pacxoAyercfl ua Qu.nlrpar{Hro B fpyHT.



flosnneHue ctoxa e 6onor or,qoxrefi aanHcHT or cJroff ocaAKoB H Bbr-
.€orbr crofHHfl fpyHToBbrx BoA. .[l,oxgu, BbrnaAaroque npH ypoBHfx rpyH.
ToBbIX BoA, JIex(a[qHx HHx{eAeflTeJrbHoro croq, BbrsbrBaror noAbeMu yporuefi
TOJIbKO B npeAeJIaX HHepTHOTO_ cJlos LI He OKa3bIBaIoT Bilr4n14fl, Ha CTOK,
noJrHocrbFo aKKyMyJrHpyflcb. Ec.rrz ypoBeHb rpyHToBbrx BoA HaXoAHTCfr
B [peAeJlax AeflTeJlbHoro cJlo-fl, xax.qurl noAbeM yponHeii or BbrnaAar.orrlgx
ocaAKoB conpoBox{AaeTcfl pe3KI{M rroBbrrxeHzeM pacxoAoB B BbrTeKarcuHX
,us 6onor peKax.

f n a n a ry. rotroBou cToK U ErO PACIIPEAEJIEHI{E

d 1. Xapar(Teprrcrrrna roAoBoro crora

KonnqecrBo BoAbI, creKalouee c AaHHoro 6accefiua ga roA, Ha3brBaercfl
,fo,[oBbrM cToKoM.

foAoeofi croK B KaKor\I-nu6o crBope peKr,r He ocraercfl nocrosHrrbrM Bo
BpeMeHI{, TaK KaK oH 3aBI4cr4T or KJrHMarHqecKHX Qaxropon -H B nepByro
olrepeAb or ocaAKoB H HcrIapeHH fl. 3ro scuo BHAHo tr3 ypaBHeHHs BoAHofo
'6anduca perrHoro 6accefiHa (84).

Kporure-rono, Ha xone6asufl roAoBoro croKa-oKa3brBaror BJrHgHrae Queu-
Ko-reorpaQnuecxue Qaxropu: BeJrHrrHHa lr Qopua 6accefiHa, pe.rrre6 ero,,
noqBeHHblfi u pacrzrentHufi noKpoB, o3epHocrb, 3aJreceHHocrb 6acceftHa
H Ap.

!,.nure,ulHbrMr{ sa6.nrcAeutfl.Mv ycraHoBJIeHo, rrro xone6asnfl roAoBoro
croKa HocflT ITLIKJIHT{ecxuft xapaKTep, Bbrpax{arcquficn B nocJreAoBareJlb-

:[HKJI€ BCTpeqaIOTCf MHOToBOAHble rOAbI. Hau6onee npoAgJrx(rrTeJrbHbre
Ha6"nrcAeHr.r_fl peqHoro croKa Ha reppuropr{n CCCP (c lsl2 no 1958 r.) ne-
JrHcb Ha p.Heuase y Crua"nnuvHKafl (prac. l5). Kan BHAHo H3 pHcyHK&, ,(Jpr-.
TqllbHocrb UHKJIoB H3MeHeHr{fi BoAHocrH p. HeuaHa cocTaBJrfler or I I nerl
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Ao 2I roAa. Meuee npoAoJrlKHTeJrbHbre ua6"rlro4euux Ha Apyrtrx peKax
TaKlKe CBHAeTeJIbCTByIOT O HaJIHqHH r{HKJTOB H3MeHer-rHA BOAHOCTH.

Orqet.n t{ Bo n po tt BJl rerc r I{H IUI I.I T{ Flocrb r.r 3Merier r r{ rr cror(a s xone6anH rr x
yponHeft 6eccroqubrx o3ep.

I{rax,rrrauecKne rone6aHzs BOAI-IocrH peK H ypoBHefi oaep Bbr3brBarorcn
r.r3Mer{eHHeM coJrFreqsoli aKrHBHocrH H cBflaasnorl c seft o6qefi qHpKyflfi-
qvert aruocQeplt, orpeAeJlfliorqefi pacnpeAeJreHue ocaAKoB r4 HcflapeHnfl.
Ha 3eMHOM rIape.

Cpe4unn BeJIH.ILIHa roAoBoro croKa 3a MHoro,nerHarl nepfioA c HeH3MeH-
HbrMH cpraauxo-reorpaQnuecKHMH ycJroBHrrMH Ha3brBaercff H o p rr,r o fi,
c r o K a. flpn eronr AJII,ITeJIbHocrb flepuoAa AoJr]Ksa 6um taxof{, rrpu Ko-
ropoft Aa.nrnefiuree yA/tnHeHple pqAa BeJTHqHH roAoBoro croKa npaKTr4qe-
cKH I{e MeHner 3HaqeHHfl HopMbr. 3saqeuue HopMbr croKa, uau6o.nee 6nus-
Koe K AeficreureJlbHoMy, Mox(er 6urr noryrreHo H3 psAa, BKJrroqarcqero
sapt6onrruee qr4cJro noJrHbrx ru4KJroB xo.ne6asufi noAsocnl peKr{.

Hoprvra crol(a flBJIflercfl ol{eHb saxuoli rHApoJrornqecxoli xapaKTepH-
ctHrofi, o6ssareflbHo onpeAe.nseuofi nprr npoeKTnpoBaHHH rrrAporexHzqe-
cKHX COOpyX(eHrafi, nO4OXpaHr,rJrHUr, BOAOCHa6XeHraq H T. A. EO.nruroe 3Ha-
qeHue HopMbI croKa Kat( pacqersofi xapaKTeptcrr4Klr o6rscssercfl ee or-
socnte.nsuofi ycroftuunocrblo, o6ycnon.ueuHofi ycrorluunocrbro cpeAHHx
MHO|OJTeTFTHX BerHrrHH OCaAKOB Vt HcnapeHHf. floarouy HopMa croKats
onpeAeJreHHafl uo sa6.nrcAeHHflM 3a Her{oropufi nporueAur.rfi [epproA, pac-
rrpocrp aHrrercfl na 6y,qyrqrafi nep uoA 3Kcur yaraqHH rrpoeKTHp yeMbrx fHApo-
TexHnqecKr,rx coop yxeuar?.

Ecnn noA BJTHflHHeM xaxux-npr6o [pr4r{HH, Hanpr,rMep B pe3y/Ibrare
xossftcrsesuofi AeflreJlbHocrl,I rIeJIoBeKa, Susnro-reonpa$uqeCxne ycJro-
Bl,lfl qeJloro pafioua vJru paccMarpuBaeMoro 6accefina cyqecrBeHHo r43Me- '

HflIorcfl, To B BeJII,IT{HHy HopMbr croKa AoJr}KHbr 6urr BHeceHbr rronpaBKll,.
yqHTbrBaro[qHe 3TH r,r3MeHeHHfl.

BosMoxuoe BJIHflHHe Ha croK KJIHMarI4rrecKax H3MeHenufi BcJreAcrBHe
pa3BHTI,Ifl'opocI{TeJIbHbIX Il ocyrrluTeJrbHbrx MeJrHopaquft, cozpaHr{rr Kpy[-
HbIx BoAoxpaHHJIHIrl, cHHX(eHHfl ypoBHefi l,ropert u uex6accellrHosnrx nepe-
6pocox BoAbI rroKa errle AocraroqHo He BbrflB.rreHo.

MHoro"terHue HccJI eAoB aHV fl BnLr flHu fl arp orexHu qecKHX Mepo rrp H srufi"
Ha BOAHOCTb peK, BbrrroJrHflBtrlHecff prAoM HayqHbrx yupex4euufi, Aaror'
Bo3MolrHocrb rrpfl6nuxeuso HX yqr,rrblBarb.

flo HccJreAoBaHr4flM A. 4,. CaeapeucKoro (1963) r.r3MeHeHurr cpeAHr.rx
roAoBbIX o6tet{os croKa IIOA BJII4.fiHHeM atporexHr.rqeecKHx. nreponpu g,rvtft
B_ueHTpaJIbHbIx rlepHo3eMHntx parloHax Moryr 4ocrufarb B rrepcneKTuBe
22% no cpaBHeHnro c coBpeMeHHbrM ypoBHeM.

flpu pacqerax HopMbr croKa Bcrpeqarorcrr cJreAyroqae rpn cryr{affi
l) AocraroqHo nDoAolxurenrur,tri fiepr4oA ua6.nrcAeunfi aa croKoM; 2) x-opor-
xuft nepHoA na6,rrroAesufi n 3) no"rrnoe orcyrcrBue ua6.nrcAenuit ga croKoM.
PacuraorpnM Bce grl4 cJIyqaH B coorBercrBur.r c <VxaeaHHflMH no olpeAeJre-
HHIO pacqerHbrx BeJTHqHH foAoBofo croKa peK H efo BHyrpHfoAoBofo pac-
rlP€A€.nesns> (CH 371-67), Koropble BorxJIH e lertcrBr,re o I ,qexa6prr
1967 r .
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fl 2. Onpegerreurre HopMbr cror(a

Onpe4e.renno HopMbI eroKa npn HaJHrrHll MHoroJrerHHx nuApoMerpu-
-qecffHx na6nrcAennfi. B eroM cJryqae HopMy croKa onpeAenflrcT KaK cpeAHee
apuQuernqecKoe 3HaqeHr.re roAoBbrx BeJrHrlHH croKa:

) a ,
t-\ I

V o : -  n  , (97),

rAe Qi = roAoBbre BeflHrrHHbr croKa;
n - qHCJro Ha6,rrroAeuufi.

flo nupax(eHulo (97) rouuoe 3Har{eHHe HopMbr Mox{er 6urr uafiAeso roJrbKo
B cJIyqae, KorAa n crpeMnTcn K 6ecxoneqHocrH; B ocraJrbrrbrx cJryqaflx Lrop-
Ma noflytlaeTcfl c HeKoTopoir oruu6r<ofi.

B coornercrBnu c H3JIox{eHHbrM Bo BTopofi r.nase orHocuTeJrbHar cpeA-
I I t r  r (BaAparuqecKal ouru6t{a I IopMbt croKa, Br,rqncJleHrrof i  no ofpanHqeH-
HOMy prAy 3A n i ler, paBHa:

(e8)

OrHocnreJlbHafl cpeAHsr KBaAparurqecKar oruu6xa HopMbI croxa He

AoJrlKHa npeBbruara 5%
Cor.nacso Qopriay.rre (98), rouHocrb onpeAeJreHHfl HopMbr cror{a 3aBHcHT

or H3MeHr{HBocrH roAoBbrx BeJrriquH croKa (C") u AJrHTeJrbHocrr{ nepnoAa
ua6,rlrcAeHufi.

B nu,4y ur.r Kfl H r{ecKo ro xap a KTep a MHoroJrerHH x xo.rre6aHu fi clox a oqeHb
BalKHo npaBHJrbHo nu6parb pacqerurrf i  nepuo,u,. Ec.rru Bbrr{HcJIHTb HopMy
croKa roJrbKo uo oAnoli MHoroBoAuofi, unu MaJroBoAHofi Qase qHKJIa BoAHo-
crr.r, To ourn6xa HopMbr rroJryquTcn uau6omureft. ToqHee Mo)KHo BbIr{r4cJIHTb
HopMy KaK cpeAHee apr.rQMeruqecKoe 3a no.nului r.lHKJI, cocrontlluft us MHo-
rosoArlofi H MaJroBo4Hofi ero Qaa, Ha nporflx(eHuu Koropbrx B3aHMHo KoM-
IreHcr.rpynrcfl orKJroHeHHfl croKa or cpeAHefi eernqhnbl. Ecnu nepuoA co-
croHT H3 AByx rroJrHbrx r lHKJroB, oiuu6xa HopMbr yMeHb[rnTct, ecJIH vg
Tpex uHKJroB, ona 6yAer er.qe MeFrbue r.r r .  A.; T?K KaK, corJlacuo QopMyae
(98), ouu6xa cpeAHero apr.rQrrleruqecKoro yMeHbuaeTcfl c yBeJIrIqeHIleM

AJrHHbr Pfl,qa.
Taxulr o6pasovr, AJIfl onpeAereHufl HopMbI croKa cJleAyer rtpuHuMarb

IrepHoA, BKJrroqarcu\ufi uau6oJrbrlee qucro 3aKoHqeHHbIx qHKJIos ltofle6aHllg
fOAOBOTO CTOKa, COCTOflIIHX H3 fpyIIII MHOIOBOAHbIX H MaJIOBOAHbIX ,'IeT.
Heno.nsue uHKJrbr (ur'rercutr.re roJrbKo MHoroBoAHyro HJIH MaJIoBoAHyro Qaey)
H3 prrAa HcKJrrcqarcrcn. l lpra oqerrb AJrHHrroM nepHoAe sa6nrcAeuuli ,  6olee

60 ler, HopMy croKa BbrrrucJrrror c yqeroM Bcero prAa, TaK KaK B gToM cJIy-
rlae or npu6an.neuun HeKoTopofo qHcJIa JIer, He cocraBJlflIollHx noJlHofo

uHKJra, cpe4Hnn apuQrrleruqecKas BeJrr.rrrnHa H3Mellf lercf l  HeaHaqHTeJIbHo.
I{un.nnuecKHe role6anurr croKa H pacqerHuri nepuoA AJIr onpeAeJIeHHfl

HOpMbr cToKa ycTaHaBrHBar,oT c rroMoulblo pa3HocTHbIX cyMMapHblx KpHBblx
foAoBoro croKa. IJan6onee y.uo6uo crpouTb pa3HocrHbre KpLtBbte B orHocu-

reJrbHbrx BeJrHrrHHax - B MoAyJrbHbrx xoa{xpu[r leHTax K: # .  Ans no-
v0
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Puc, 16. PasHocrHas cyrvrrlrapHar r{prrBae roAoBoro cloKa p. Oxll
y n.  Opra 3a nepnoA 188l-1952 rr .

crpoeri n fl raxofi xp u nori nocreAoBarerb Ho cyMMr4 p yror orKJro HeH H r MoAyJrb-
utrx xoaQQr,rqHenroB or cpeAHero (, paBHoro eAHlruue, To ecrb ycraHaBJru-
Balor 3aBucHMocrb > (( - 1):f (T). I-lprarraep raxofi rpunoli npHBeAeH
Ha pacyHxe 16. PasHocrHafl cyMMapHar Kpr4Bafl, HMeer cJreAyloulee csoir-
crBo: oTKJroHeHr{e cpeAFlefo 3HaqeHHg BeJII4rIuuu ( B AaHHoM cfiyr{ae MoAyJIb-
Horo KogQQnuueHra) aa r<at<ofi-lu6o rzHrepBaJr BpeMeHH or cpeAHero ero
3rraqeHufl 3a Becb nepnoA rra6"nrcAeuwfi xapat(Tepz3yercfl TaHreHcoM yrJra
HaKJroHa K ropH30HTy npflMofi, coe4zusroureli TorrKH HaqaJra H KoHua HH-
TepBaJra.

K.n-  I (ee)

l*  vt l r-  xoHeqHafl v HaqailbHaq opAr4Harbt cyMMapHofi r<pusofi  Ars
paccMaTpHBaeMofo oTp$l {a  BpeMeHH;

N- qVCJIO JICT B HCM.

[Ieprao,l BpeMeHH, Atrrr Koroporo yqacroK HllTerpaJrnnofi xpneoli HMeer
Ilat(Jrorr BBepx ornocr,rreJlbuo ropr.r30nra,uuuoit JIunr'n{ n norox(HTeJIbrroe
3HaqeHr4e BeJruqr4Hbr (,K.p-l), coornercrByer MHoroBoAIrofi Saae rrHr{Jra Ko-
.ne6anufi crol(a\ a nepuoA, AJrf Koroporo yqacroK xpranori HaKJroHeFr BHH3
u rirvreeT oTpr4rlaTeJrbr-roe 3HaqeHHe (K.o-l), coorneTcTByeT r'ranoeoAHofi
Qase. flo.nrayncb aTr4M, JrerKo BbrAeJrr,rrb rro paeHocruofi xpvt eofi Har{aJro
H KOHeU Ka)KAO|O rIr4KJIa r4 yCTaHOBHTb npOAOJI)KHTeJTbHOCTb paCqeTHOfO

neprroAa, no r{oTopoMy cJreAyeT onpeAeJlflrb HopMy croKa.

: l * -  
l u

n t

6 l



OnpegeneHne IIopMbt croKa npu' HeAocraroqHbrx rr{ApoMerpnqecKnx
AaHHbtx. flpu I'reAocraroqrroM Ko.[vqecrBe rr,rApoMerpHqecKr.rx AauHbrx
foAoBofo croKa HopMy Mo)KHo onpeAeJrHrb: l) MeroAoM KoppeJrfuHH;
2) no rpaQnxy cBr3LI roAoBbIX BeJTHqHH croKa B v3yqaeMou 6acceftue u 6ac-
cettHe-aHaJlore c MHoroJIerFIHMrr Aar{r.rbrMH no croKy; 3) ueroAoM aHaJTHTH-

HHg CTOKa K MrlOfOJIeTHeMy nepHoAy flBJIfleTCfl HaJIHTIUe CHHXpOHHOCTT,I
xo"ne6annft crora B H3yqaeMoM H aHaJrorurrnou 6acceliuax u npurr,tepHoe
coorBercrBHe ocraJrbHbrx Quaaxo-r-eorpaQuuecKux Qaxropoe.

1. M e r o A o M K op p e Jr f l,\uLr peKoMeHAyercs onpeAeJrrrrb HopMy
croKa rIpH rpoeKTapoBaHr.rn rlrAporexHuqecKux coopyxenufi I u II KJrac-
coB KanuraJrbHocru (CH 371-67). A;rs npuMeHeHr.rfl MeroAa xbppe.n fl\t4r4
Heo6xoAuMo HMerb naparrelIbHbre Ha6.urcAeHr4fl, B H3yqaeMoM v aHaJrorurq-
sou 6accefiHax He MeHee qeM 3a n:10-15 Jrer rrpn roe$$uur4eHre Koppe-
.rrsrruu r>0,80.

Hopuy croKa HaxoAflT no ypaBHeHuro perpeccun:

Q o :  Q " +  , , # ( Q o ,  u -  Q n ,  u ) , (100)

rAe Qo
Qo' o Q

rn - xoa$QuqneHr KoppeJrflrtt4rr;
a - HHAeKc, o3Haqatourr,tri, uto AaHHag xapaKTepr.rcruKa orHocr4Tcff

K peKe-aHaJro|y.
floapo6uoe H3JIox(eHHe MeroAa KoppeJr fltJ.Hvr npHBeAeHo B rrepBorl n.nase.
2 . H o p M y  c r o K a  r r o  r p a Q u ^ y  c B f l 3 H  r o A o B b r x B e f l r 4 r r u H

croKa B H3yqaeMou 6accefiue u 6accerlue-asaJrore Mox(Ho orpeAeJrlrrb npu
KoporKoM pn4e.Ha6.nrcAeHufi rryTeM rpacpravecKoro np14BeAeHHq croKa K MHo-
roJrerHeMy nepHoAy. Ha xoopar4HarHyro cerKy HaHocflr (n naacnrra6e) ne-
fiHrrHHbr roAoBofo croKa 3a nepHoA rrapaJIJIeJIbHbrx Ha6.,rrcAesu,fi e o6oux
6accefiHax. flo arr.rM ToqKaM [poBoAqr ilHHv'lro cBr3H TaKHM o6pasovr, qro6u
oHa yAoBJrerBopflJra paBHoMepHoMy pacnoJrox(eHuro ror{eK no o6e ee cro-
poHbr. Macnna6 nocrpoeHr.In nparpraKa cBfl3n nrr6nparcT TaK, qro6rt i lkrtLrfl
cBff3u npoxoAuJla npHMepHo noA yr.novr 45".

Ans nocrpoeHnfl yAoBJrerBopHTqnbHofi np nlaonH nefi Hoft cBfl 3H roAoBbrx
BeJruqHH croKa ueo6xoAnMo He MeHee [recru coorBercrsdHHnrx roqeK npu
AocraroqHo recsofi nx cBfl3r4, orse.rarciuefi xoeQQnuneHTy KoppeJIflrIHH
noprAKa 0,7-0,8. Oco6esiro ealkHo HMerb ua rpaQnKe cBrr3r,I Tor{KLI, 6nus-
KHe K cpeAHHM 3HaqeHHflM croKa. Xoporune pmyJrbrarbr npHBeAeHHfl noJry-
qaroTcfl"H B ToM cJIyqae, KofAa JIHHHf cBf314 npoBeAeHa IIo Tor{KaM, paBHo-
MepHo pac[peAe[eHHblM uo ecerl aMrrJrr{TyAe r43MeHeHHq roAoBblx BeflI4qHF
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- HopMa cTOKa;
- BeJrr4qHHa cpeAHero croKa 3a Koporxuft [epuoA n, iler;
- cpeAHee KBaApaTr4qecKoe oTKJroHeHr,re cpeAHHX foAoBbrx pac-

XOAOB;

croKa 3a coBMecruufi nepuoA Ha6.rrrcAeHufi. OrrnoHeHHe 66nuuefi rracru
ToqeK or ruHvtvr cBfl3u He AoJI)KHo npeBblrx art 150/o .

flpto HeAocraroqHor\r r{Hcfle rorreK cpeAHHx roAoBblx BeJTHTIHH croKa

Aafl nocrpoeHufl npaQur<a cBfl3u Mox{Ho AorroJIHHTeJIbHo r{cnoJrb3o-
Barb cpeArrHe ce3oil l lble u cpeAl{He MecflqFIbIe BeJIHI{HrIbI cToKa.

Csqsu roAoBbrx BeJrHr{r4H croKa 6nealor npflMoJruHefiHul,rt H KpHBoJIH-
gerlrulrun. Hau6onee qacro npuMeHflr,orcfl npflMoJruHefiHrte cBflgn, orBe-
qaloxlr4e ypaBHeHHflM BVAa:

VITIH

Q  :  A Q ^ ,

Q :  A Q ,  +  B .

( r 0 l )

(102)
fhtvun cBflsH nponcxoAnr qepes HaqaJIo KoopAHHar (ypanueHne l0l),

ecJru xoeQQuqneHTbr Bapvawv croKa HMeror ilpuMepHo oAr{HaKoBbre 3Ha-
rreHr4r s o6oux 6accer:rnax. flpnuo.nuuefisas cBfl3b rro3BoJrfler onpeAeJIHTb
no rpaQr.rKy cBr3H HerrocpeAcrBeHHo HopMy croKa H3yqaeMoro 6accefisa
no HopMe croKa,. safiAesuoh \nn 6accefisa-aHaJrona c MHoroJrerHHMH AaH-
HbIMH;

3 . H o p M y  c r o K a  M e r o A o M  a H a J r r { T r r r { e c K o r o  n p H -
B  e A e  H  r 4  f l  C T O  K  a  K  M  H O  r r O  J r  e T  H  e M  y  n e p r { O A y O r r p e A e J r f l t o T
npz oqeHb KoporKoM nepuoAe Ha6.nrcAeuufi (ao 5 ner), ecJru HeBo3Mox{Ho
ycraHoBum npaQuqecKyro cBs3b cror(a B AByx 6accefiHax. Sror cnoco6
ocHoBaH Ha HcrroJrb3oBaHnri Qoprury.rrm (101), To ecrb HcxoAHT H3 npeAno-
Jrox{eH.Hfl, qro ilkrtr4fl. cBr3r4 croKa B AByx 6accefiuax npoxoAuT qepe3 Ha-
qaJlo KoopAHHaT, H COOTHOTITeHHe CTOKa 3a pa3JlHrrHbte nepHoAbr BpeMeHH
ocTaeTcfl nocTogHHbIM, a 14MeHHo:

(r03)

(104)

(r05)

rAe Q.p H Q.p., - cpeAHee 3Har{eHHe roAoBoro croKa B [r3yqaeMoM H aHa-
JrorHqHoM 6accefiue 3a oAHoBpeueHHnfi xoporxlrfi ne-
puoA ua6nroyeuufr;

Qo n Qo., - HopMa croKa B H3yqaeMoy H aHaJrorr,rquou 6accefi_sax.
OrcrcAa HopMa croKa B r.ISyqaeMona 6accefiHe (c KoporKr{M [epr4oAoM Ha-

6nrcAenufi) panua:

Q o : Q o , u #

v.rutulnan, qro orIIoueIIHe 
Qtn' o
A# 

npeAcraBJrrrer co6ofi MoAylrrrufi

T9?{{raqneHr croKa ( sa xoporxufi-nepuog e 6accefiue-aHaJrore, Qoprnryny
(104) MolKHo sanracarb raK:

Qo:#
B coornercrBur4 c VxasaHuerr,r CH 371-67 Sopr'ry"uy (103) Mox(Ho npnMe-
HflTb roJrbKo B cflyqae, KorAa K.n.u HaxoAHTcfl B npeAenax0,T--1,3, a



coorHoruer{He r(osO{ruqueuroB BapHarrr4t4 crola B H3yr{aeMoM H aHaJrorHqHoM
a

6accefi uax ]t- JIex{Hr B IIpeAeJIax 0,8-1,2. flpn raKr4x coorHorrreHgflxL p . a

K u Co,owvr6t<a HopMbr croKa, Bbrquc.reHnoli no Qopnryne (103), He npeBbr-
r raer  l0%.

Oupe4e.neHue HopMbI croKa npn orcyrcrBnl{ nnApoMerpnqecKux AaHH brx.
IIp u orcyrcrBu H Henocp eAcrBeH Hbrx rHAp oMerp HrrecKH x Hi6n rolenn fi uo p nry
cToKa onpeAeJrfroT:

no Kapre usonuHufr cpeAHero MHoroJrerHero croKa;

AOIlyLllcl lHl' l  t lJlall l lol 'o l. l3McilOil l.rrr c'roKa ilo TeppH'l 'opHr.r coo'fueTcTBeilrro
pacnpeAeJIeHHIo KJIHMaTHqecKuX kr Apyrr4x Qnsuxo-reorpaQuuecKr4x
Qaxropon

EKTOB.

B 1937 r. 6_rr,111 ony6nraxoBaHa Kapra cpeAHero MHoroJrer"..o .ron'r,
cocraBJleHHafl E. A. 3airxoeltla u C. IO. EenraHKoBbrM Ha ocHoBalr4v Ha-

CpeAHCIOAOBOTO CTOKa C H3OJIHHLTflMVT CTOKa B tvtlyt.

Kaprr,r pcqttoro croKa B orJIIrqze or KJrHMarnrrQu(HX Kapr (oca.qxon,
TeM[eparyp Bo3Ayxa, coJrHeqHofi pa/.vawtv r.r r. A.) cocraBJrrror rro BeJrH-
qHHaM, orHeceHHbtM He K TosKe, a K rreHTpy 6accer:rHa, TaK Kar( [peArroJla-
faercfl, r{To croK peKH, Ha6.nrcAarcU1uficn B KaKoM- uw6yla nynxre, paBHo-
MepHo pacilpeAeJreH no BceMy 6acceftuy. tr4s raxofo npuHuung rocrpoeHr,rfl
KapTbl HenocpeAcrBeHHo c/reAyer r.r MeroAHKa ee HcnoJlb3oBarlkrfl, AJrfl onpe-
AeJIeHHfl HOpMbl CTOKa, a HMeHHO AilF. HaXUr(AeHr{f no Kapre cpeAHefo MHo-
foJrerHero NroAyJrfl croKa - HopMbr KaKofo-HH6yat 6accer?sa, HylKHo
oKoHTypHTb Ha Kapre paccMarpueaeN4rrrl 6accer?n Ao 3aMbrKaroilIero crBopa
u safitu ero I{eHTp rfl}Kecrl4 . ilns rreHTpa rflx{ecrr4 6accefiHa orrpeAeJrffror
HopMy crol(a rlyreM nuuer?Horl r.rHrepnoJr fl:r.:av MOKAy 6naxafiurHMH r4soJrv-
H H f l M H .

Ecnn AgotrtvrHtzi croKa pacnoJlox(eHbr HepaBHoMepHo no nJrorqaAg, rrro
6tteaer o6tt 'tHo npH pactrJleHeHHocru peabe(ra, ro npocras .nnsefigag nu-
TeprroJrflrtHfl HeAonycrHMa. B raxux cryqaflx HopMy croKa onpeAeJrflror
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no KapTe I{3OJIH Hr4it, KaK CpeAHeB3BeUeHHyIo BeflI4qHHy:

M r f  , , *  M r f  , l  M " f  
" 1 .  

.  .  +  M , f  ,

n

\ t  i t , t . r .
4 " ' t t t

:  ! ,  ,  (106)
5 r ,
L ) '  L

1

onpeAeJlfleMble \IIaHH-

M o : f  r *  f r | - f  "+  " ' + - f  "

rAe f'fr...f, 
- nJIouIaAH MelKAy vl3oltkrHvrflMr,

rueTpoM;
My Mr...  M n- coorBercrByroi l{He r4M cpeAHr4 e 3HarIeHI4fl  MoAyJIt l  croKa.

3bna"rlnnoe r4gMeHenHe +r.r3r,rKo-reorpaQuuecxllx Qar<ropon, IIoJIox{eH-

rpaQauecl{of i  3oHe. . .  n' 
i4r*og u3 3rHX coo6pax<euufi ro Kapre f fl4 peKoMeHAyerct (Vxa'

sa11.fl CHgZI-OZ) onpeAeJr;rb HopMy croKa peK c nJIouraAflMI4 BoAoc6opon

Ao 50 0OO rcttz, a npu orcy'rcrenz pe3Kux I43MeHeHI4fi n pe.rrleQe u KJIH'

troJrox{HTeJrbHbrx r4 oTpr.ruaTeJrbHblx IIOIIpaBoK IIOKa3aHbI Ha KapTax cToKa.

iltts ropHbrx paftoHoB Kaprbr croKa r{Melor ToJIbKo HJIJIIocTpaTI'IBHoe 3Ha-

qeHge. Hoiuy cioxa ropnnrx peK Mo)KHo ycraHoBl,trb no pal:rouHblM 3&BH=

crlMocrflM H3MeHeHHt croKa c sHcorol?.

To.rHoct pacqera HopMbr croKa no Kapre fflrl oueHuBaercs B saBI4cH'

Mocrg or xoa{l$HuueHTa H3MeHqrzBocrI{ roAoBoro cToKa to ra6ilLille 2.

.4nq eroro Ha ronorpaQuqecKylo Kapry HaHocflT cpeAHHe MHoroJrerHHeBeflHTIHHbI croKa B IreHTpax onopHblx eoAoc6opoe; rloJrox(eHr4e rIeHTpoBno4oc6opo.B ycraHaBrr'Baror npu6n *.""o' (* 
^rnas). -i{ffii 

croKa ArrflpanuuHuofi reppl4ropl{I4 onpeAeJIflror rrpflMoJrHHertrioli 
-"itt6pno.rrsuueft.

Iji_::ilr5lrno 
MeHqrorr_(eMcn peno.q,. MelKAy oilopHbrMr.r nyHr{raMurr*vrLfrsi'nu uioKa ilO TeppHTopHI,r pel{oMeHAyercfl rrpu1uMarb npollopquo-

HA,TIbHE,IM I, I3MCIICHHIO BbICOT MCCTHOCTH.
onrr'r6xa HopMbl' onpeAeJleuuori H HTepnoJrr4lrer?, 3aBHcHT or rorrHocr'pacqeTa rropMbr cToKa B onoprrbrx nyHKTaX.

$ 3. Tlgnrerr.ruBoctb roAoBoro cror(a

floa BJTHflHHeM KilHMarH.clecKHX 14 ApyrHx euauxo_reorpaQuuecKHx
Qaxropon roAosoll croK nperepneBaer HenpepbrBr-rbre r<o.ne6aunrr oKoJrocpeAlrefo MlroroJrerr{ero 3rraLreHlrfl _ nopuli.

Mnoro"rlerHr4e xo.ne6anus roAoBoro croKa r{ Apyrax xapaKTepucrnr(crol(a (MaKCI'IMaJIbHbIe pacxoAbl BeceHHefo noJroBoAbfl, MHHHMaJrbHbre pac-xoAbl n ^t' A') Mo)KHo paccMarpnBarb KaK H3MeHeHrzff cnyuafturrx BeJrHrrHH.c.rryuairnbrMz criuraror KaKH e-nu6o r;;;.;;; oanoa ru io,t xe-u*"u""o,,rIocJIeAOBareJIbHOCTb rIoflBJIeHh rr KoTOpbIX He cBf3aHa c rlof BJTeHI{eMrlpeAbrAyrrlnx sHaqeHur? arofi >Ke BeJrHrrHHbr.
I4ccneAosalufl, npoBeAeHHbre /1. A,-to^o.rroBcKr4M, noKa3aJrg, rrrocBfl3b Mex(Ay foAoBbrM cToKoM AByx cMex(Hbrx JTeTAJI' psAa peK Bbrpax{aeT-cn xoaQ$raqHeHroM 

1?!^l:Ilt{"t 
r:0,22*o,rg, ro ecrb cpeAHnrr KBaA-paruqecKas ouraOxa r flo:u'rkr paBHa ero 3HaqeHHrO.

Taxau o6paaoir,r, cr{HTanr, qro cBfl3b Mexqy roAoBbIM croxoM cMe}KHbtx

l;;i.rtrar{HrerrbHafl., 
14 B npaKrHr{ecKHX pacuerax arofi cBfl3bro npeHe6pe_

Paccl'rarp r4Bafl cpeAHHe roAoBble pacxoAbr KaK coBor(ynHocrb cnyuaft-Hbrx 3Haqesuft Bapbupyrouefi Berr.rrruHbr, K HccJreAoBaHr,rsM MHofo/rerHHXxone6anurl croxa rvroxuo [plIMeHI]Tb MeroAbr MareMar,Hqecxofi crarucr.rK',VcraHoeu B Bep onrHbre Korre 6 auu s .ro?u no' 
" 

uo"rain ; ;'; ;'^ cp aBHH -reJlbHo xoport<ufr-?ip:r_"-l BpeMeHH, ar{crpanoJrHpyror npeAensl ro.ue6a-svtft croKa ua 6onee nP.oAo,nx,reJl'Hbre..rrep,oAbr BpeMeHr{, BbrxoAflrq'e3a npeAenbl nepHoAa na6nnAenufi. C arori tr.nor crposr KprrBbre pacnpe-AeJreHHff tt o6ecnerleHHocrz croKa.
Kpunue pacnpeAellelnfl cror{a. flpe4nonox{HM, ecrb AaHHbre ro ro-AoBoMy croKy 3a nepLro'4 l/ ner' Koropbre BblpaxeHbr B MoAyJrbHbrx xoa+-

QHrlaeHrax K: 
f; 

. euacMorpr4M 3HarreHr4fl roAoBbrx BeilnrrgH croKa He
a B BHAe cTaTHCTHqecKofo pnka,

rAKe. Ec"rra raxofi psA pas6"io-ni

pacnpeAeileHtfl. I4a npaQHXa BaAHo, q,
K cpeAHeMy, reM rroBTopfeMocrb 6o"ttu

3'r 
6T

I

2 .  O n p e A e r e H r { e  H o p M b l  c r o K  a 4 H r e p n o f l s u H e f t

M e x { A y  o n o p H b I M H  - n y H K . T a M I ' I .  S r o t  M e T o A  n p } I M e H f l I o T

npg HaJrHqr{H MHoro,nelHux sa6,nroAeuuft sa roAoBbIM croKoM B HecKoJIbKHX

6acceftuax, pacIIoJIox(eHHbIx s6Jrusu u3yllaeMoro (pacueruoro) crnopa.
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CesepHufi
Cpe,qsse luflPorbl
IOxuue unporbl
I(pafittufi rcr

I(  oe$rpuqzertr I ' IaMeHq H-
socru  ioAosoro  c toKa,  Cy

0 , 1 5 - 0 , 2
0 , 4 - 0 , 5
0 , 6 - 0 , 7
1 , 0 - 1 , 5

CpeAnns owu6xa
HopMrt, o/s



Puc. 18. fucrorpauua pacnpeAeJle-
HH'I CTOKA.

oT cpeAHero 3lraqeHlrf l  BnpaBo [r BJreBo
tsCC MCI-IbIIIC I{JICHOB PNTA NONAAACT B HH.
Tep BaJI , TO eCTb nOBTOp fleMOCTb, I4trrr4 qAC-

TOTa, naAaer. 3ro o6crofreJrbcrBo cooT-
BercrByeT 3aKoHy 6onrurux qr4ceJr, orHo-
cr.rreJrbHo c.nyuafiurtx r.Biletnft, wz Koro-
pofo cJreAyeT, qTo r{eM ooJIbIIIe oTKJIo-
HeHHe KaKoro-JII46o guaqeHufl B AaHHoM
pflAy oT cpeAHefo, TeM MeHbrrre BepoflT-
HOCTb flOflBJICHI,Ifl TAXOflT BCJIHIIHHbI.

flpn 6esrpaHr,rqHoM pocTe qHcJIa qJIe-

HOB PsAa 14 yMeHbrUeHI4H, r,IHTepBaJIa
,qo 6ecxoHeqHo vanofi BeJIHI{HHbI rl4cro-
rpaMMa pacnpeAeJleHHfl npeBpal4aeTcs

B rrJraBHyro KpHByto pacnpeAeJlentff.uJrLr KpI{ByIo nepomuocrefi (ptac. l9).
Kpunan pacnpeAeJleHllfl Aaer HafJIflAHoe npeIcTaBJIeHHe o saxoHc pac-
npeAeJreHvrfl. cily'uafiuoli BeJTHqHHbI; oHa xapal(repusyer BepoflTHoclb no-
'BJICHI{f l  TO|O VITIH I4HO|O 3HAIICHHfl PACCMATPI,IBACMO|O PflTA CNYUAfiHUX

BCJIHIIHH.

Kpunaa pacflpeAeJreHr.rs HMeer rpr{ xapaKrepHble roqKu Ha ocu a6cu,ltccl
qeHTp pacnpeAeJleHur - ror{Ka / (pac. 19), coorBercrBytoqaq cpeAHe-

rr,ry apuQrurerHr{ecKoMy 3HarreHr4lo pfAa (op,uuuara, npoxoAflr\an qepe3 3Ty
ToqKy, Ha3blBaercfl qeHTpaJlbuofi); - /

MeALIaHa -- TOqK? 2 - AenUT psA Ha ABe paBHbIe qacTI'I;

MoAa - TorrKa 3 - npe.qcraBJlser co6ofi aHarreHlte qJIeHa psAa, Koro-
poMy coorBercrByer Hau6onrurafi qacrora. Op,ultHara, npoxoAttlqas qepe3

ary roqKy, Ha3btBaercn tuoAantsofi.
KpHnue pacnpe,4e.rreHr{fl 6lream cI{MMerpI,IttHbIe H acI,IMMerpHrIHbIe.

Kpunar pacflpeAeileHVfl Ha3brBaercs cr4MMerpnqHoft-, ecJILI ueHTpaJlbHafl
opAHHara, MeAHaHHAfl V MOAaJrbHar CoBnaAaroT u o6pasyror ocb cHMMeT-
puu. B acl4MMerpvrrHbrx KpHBbrx srr.I op.4l4Harbl He coBnaAalor, I4 paccrofl-
Hr,re Mex{Ay ueHTpa.nruofi opAuHaroft n vo&a,ntnofi, Ha3blBaeMoe pa,ql{ycoM
acuMMerpuu d (puc. l9), noxa3brBaer creneHb acI{MMerpHqHocTlI xpunoft.

f ugp o.rr o rH rrecKu e r BJr e Hu s o6lrquo x ap aKTep LI3yIorc ff acu MMerp I,I'I HbIM
pacnpeAeJleHlteM, npuqeNr pacnpeAeJleHl4e roAoBoro, MaKcLIMaJIbHOfO, MH-
HHMaJIbHOTO CTOKOB H ApyrHX XapaKTepr{cTI{K cToKa I'IMeIOT nOJIO)KHTeJIb-
HyIo acHMMerpuro (rr,ro4a H MeAHaHa
Jrexar JreBee qeHrpanrHofi opAH' I
uaru).

OcsonrrrtuH napaMerpaMLI acHM-
uerpuuHot? xpunoft pacnpeAeJIeH?Ifl
rBJrnrorcfl: l) cpeauee apu$tueruuec-
Koe BHarreHHe psAa x; 2) xoe$$HqueHr
H3MCHIIHBOCTH T4JTKI BAPUAUJjdN PF,TA
Co w 3) xoa$QrauueHr acl{MMerpuu C".
B cuuuerpI4.IHbIX (noprr,ransnrrx) KpH-
BbIX pacrpeAeJIeHHs xoaip$uqneHr
acHMMerpHH C":0.
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Puc. 19. I(pnsar pacnpeAereHnr Bepo,qr-
uocrefi:

l -  r{eHrp pacnpeAeJleHun', 2- ueAuaua; 3-
MOAa.

I
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Puc. 20.

/00%
d . 6

Cxeua nocrpoeHHff xpunofi o6ecneqenuocru (a) us rpunofi
pacnpeAerrenwn (6).



qr.re HaH6oJrbrlHe r.r HaHMeHbruHe 3HaqeHHfl cToKa; 9TH yqacTKr4 ffBflqroTcg
Har,r6oJree BalKHbrMr.r B pacqerax croKa. TeoperuuecKu crporuX o6ocHosaHrafi
AJIfl BbrBoAa ypaBHeHHfl r<punor? pac[peAe/reHufl nnApoJlorurrecKr4x gJre-
MEHTOB TAK)KC HCT.

floerorrry reoperur{ecKyro KpHByro o6ecneqeHHocru rnApoJrorr4rrecKHx
BCJIHI{HH, B TOM I{HCTC H TOAOBO|O CTOKA, CTPOflT HA OCHOBAHHIj MATCMATH-
rrecKHX KpHBbrx p acnpeAeJreHufl , sau6o.nee noJrHo orp ax(arcqux xap aKTep
rzgMeHquBocrr4 ruApoJrornqecKux BeflHrrHH. Hau6onuxero pacflpocrpaHe-
HHII B rHApoJIorHH noryl{unvr 6nuowLrailbrafl KpvIBafr, pacnpeAene'uua (ns-
BecrHafl raKlKe KaK r(puBan flapcoHa III runa) ri KpHBbre rpexnapaMerpu-
qecKoro raMMa-pacrpeAeJreHnfl, paspa6oraHHnre C. H. KpuuKr.rM H M. O.
MeHxe.neu.

Eu uorrra afl b Harr acr4 MMerp prqHafl, Kp H B afl B np aKTH Ky ruAporo ruqecKr,I x
pacqeroB s CCCP 6lr.na BBeAeHa A. X. CoxonoecKur\r e 1930 r.

VpanneHue acHMMerpuqecKoft 6uHouna"nrsofi xpunofi pacnpeAeJleHufl
e guQQepeHr{HaJrbHoli Qoprrae npu HaqaJre KoopAHHar B roqKe uo4u (ctr,t.
puc. 19) r4Meer Br4A:

(107)

(108)

nAe.r - nepeMeHHble 3HaqeHHfl paccMaTpHeaervrofi fHApoJrofuqecxofi Be-
rur{nHbr (a6cqr,rccu xpranori pacrpeAe.neuua);

A - coorBercrBeHHoe 3Har{eHr.re qacroru (oplaHarbr rpnnofi paclpe-
4eneHnn);

Uo - MoAaJrbHafl opArrHara xpunofi;
e - ocHoBaHr{e HarypaJrbHbrx JrorapuQruon;
d - paguyc acuMMerpur.r;
a - paccroflHue or MoAbr Ao JreBoro KoHrra xpunofi.

Kporue rofo, 6nnovrnaJrbHarr KpHBafl paclpeAeJreHuff BnoJrHe onpe/le-
Jltercrr cJreAyrounMr{ TpeMrr BeJrHrrHHaMr,r: x, Cov Cr.3rH senHqHHbI Ha3br-
Baror napaMerpaMH Teopernqecxofi xpHnort o6ecne'{eHHocrtr,

flapauerpu x, Co v C" uoxno onpeAeJrr{rb AJrs .nrc6oro rr,rApororur{e=
cKofo pflAa r.r Ha ocHoBaHHV nx nocrpolrrl 6rEuoMr.raJrbnyro KpHByre pacnpe-
ACJICHHfl.

Kax nuAno Hs Bblpa)KeHfiq (107), TorrHoe HHrefpr4poBaHze 6usouua.nn-
Hofi xpunofi Hesoglvrox(Ho. floarorr,ry C. V. Pu6xnn rpot4sBeJr npn6nux<eu-
Hoe HHTerpr4poBaHue erofi xpunofi H cocraBun ra6nurr.rr orKJroHeHrzfi op-
AHHar xpunofi o6ecne.rerrrrocrn or cpeAlrefo 3uatrerun npr4 xoefcfrnqr4eHTe
BapvalJ:z.V C;:l n sasHcI{MocTI4 or xoaSQHqI{eHTa acHMMeTpuu C, u o6e-
cnerreHHocrLr p (crr,r. upu.rrolKeHne l). C nonaourro ra6nnuu C. V. Pu6xnna
opAHHarbl Teoperlrqecxofi xpunofi o6ecneqeHHocrt4 BbrqilcJrflror no 3aBrzcH-
MOCTHi

K p : Q C o + 1 ,

rAe Kr - opAr{Hara xpunofi o6ecneqeuHocrr4 npn saAauuofi o6ecne'reH.
HOCTI,I P;

70

a + d -  I  - ( * " u .

@ - ra6nuqHoe orKJIoHeHI,Ie opAr,rHarbr xpraeofi o6ecneqeHHocrr4 or
cpeAHero 3HatreHufl: trpu Co:l H BaAaHHoM C";

_C, 
- xoessuqueHr Bapr.r a\HH.

3a[aqas,ca pa3rr4rrHbrMn o6ecneqeHHocrflMr,r p (10/0, b, 10, 20, b0
H r. A.)' rro BbrpalKeH'ro (108) HaxoArr opA'Harbr xpuiofi 'Ko'^ ni uafiaeu-
HbrM ToqKaM,crpoflT TeoperHqecKyro Kpr{Byro o6ecneqeHHocrr,r.

flo xpranofi o6ecneqeiuocru MolKFIo ycraFroBnTb, B waxoit Mepe o6ecne-tIeH Heo6xo4umuli AJIfl HCnoJIb3oBaHarr o6be[a cror{a, KaKoBbr ero 11peAeJIb-
It lte (nau1pnsutucH I-taHMet-tsurr.rc) 3rraqerir,rf l, 14,rrLt petrrHTb o6paruyro 3apa-qy: 

_[o o6ecneqeHHocrH ycraHoB?rrb BeJrHrrurry croKa.
O6ecneqeHllocrblo rHApoJront qecxoli ue.n,u.l,.,r,or [ra3brBaercfl BepoflT_

llocTb IIpeBLluCtt4fl paCcMaTpHBaeMoI'o 3llaqellttf l  I ' t4ApoJrorUqeCxOl.i BeJIH-'{rzlb] cpeAH COBOKyTTHOCTH BCeX BOsMON(Frbrx ee sFraqeur4ii,t lac.no.ner ly', B TeqeHHe KoTopblx paccMarpHBaeMoe flBJreHHe (eenzuraHa)
rloBTopaercfl B cpeAHeM oAIIH pa3, Ha3brBaercrr rroBTopfleMocrbro fHApoJIO-
ruqecKoro flBJreHHn (nenuuuutr).

o6ecne.reHHocrb p kr noBropfleMoc* y'y' cesgaHbr Me)Kny co6oft cJreAyrc-
tqur{ o6paaov:

npu p{500/o (4nn unoroeo4Hux ,rer)

^ r  _  100-  
p '

npw p)500/o (Ana rr,ra"rrono4rrux ner)

^ r  I 0 0
rv : 

i![r]

3naq MoAyJrbHbrfi NoaS$HqHeHr saAaHnofi o6ecneqeHHocru I(, u 3Haqe_
HHe cpeAHefo apraQueruqecroro7 rnn AaHHoro paAa, Moir(Ho onpeAeJrrzrb
a6co"irmHoe 3HaqeHHe cror{a rpe6yerr,roli o6ecn.u.u,rocrr:

xp: I(px,

Q  p :  K  p Q o .

( l0e)

(1 r0)-

14JII4
( r  r  t )

(t 12)

( r  l3 )

7 l

I
,l
t

I
l
$
i

t
il(

C"[eAoeare/IbHo, npaKTl4qecKr4 sa/.;aqa ycraHoB/,reHr4fl xo.ne6auufi r.oAonoro
croKa cocroHT B onpeAeJIeHHH napaMerpoB TeOperHqecxofi rpnnofi o6ecne-
r{eHHocrr4 (*, C".-\C.j) 

! 
B nocrpoeHurr c rroMorrlbro ra6nur( erofi xpunofi.

PaccuorpeHHarr 6uuowuanbHafl ac'MMerp r4q'afl ^p'Ban pacnpeAe/re-
I IH'I  I IAI.IJJIA txHPOKOC IIPAKTHqCCKOC IIPHMCIICIIHC H B TCqCHHC AJIHTCJIbHOTO
BpeMeHH flBJIflJIacb [orITI4 eAI4HcrBeHHbrM cnoco6ou pacqera none6agur?
croKa (rogonoro, MaKclrMaJrbHoro, MHHr.rMaJrbHoro z ab.).

B ro x{e BpeMfl acuMMerpH.rlafl 6rzuorr,lua,nbHafl KpHBafl HMeer pflA cy-
IqecrBeHHbIx HeAocrarKoB, K KoropbrM orHocflTcr orpaHuqeHHbrfi riuxndfi
npeAeJI Co v HeofpaHllqeHHstfi nepxuufi npeAeJr rpunofi. Llro6ir sHscHgrb
3ro roJrolKeHHe, BepHeMcf x 6uuouHa.nluofi xpunofi pacnpeAeJreuan (cu.
puc. l9), orr<y4a BHAHo, qro paccrosHue



flpr.r aurerpupoBa:auu luuounanlHofi xpueoft floryqeHoi

a * d : ' 9 "' L s

Conocraeilfl.fl. er:a ypaBHeHHs, floryr{aeM:
29o :1 __ K*,a,r,cs

orKyAa
/- 2Co
_ s _ l _ K * n n .

f lonyueuHoe BbrpalKeHHe BnepBbte BBeAeHo B IIpaKTHKy pacqeroB
C. H. Kpuuxurr,r u M. @. MeHxeJreM. flocxonrxy npe,(eJrbHoe roJlox{eHne
JreBofo. Kor{ua xpnnofi paBHo HyJIIo (Krn,,:0), H3 BbIpax{eHHfl (115) cne'
Ayer, qro HHIKHHM npeAeJIOM c, rn.nRercR yABoeHHoe 3HaqeHLIe co, ro
ectt Cr:2Co.

Taxr,rrvr o6pasou, Anfl, .6urrotuuantHofi acnMMerpzqllofi xpunor? p\acnpe-

AeJreur,rff BeJrnqr.rHa roa$Quur{eHTa acIzMMerpHH 3aKJlloqaerctt uex,qy cne-
AytoqI{MLI npeAeJIaMH :

gl

2Co4C"(#-.
.  \  M I {H

Ana.nnsrapyn Bbrpa)r(errHc (l 15), ycrarroBHM noJIo)KeHHe Haqaila 6uno-
MHaJrbHofi xpranofi pacrpeAeJreHus npu pa3JrHr{HbIX coorHorxeHllf lx Cru Cr.
flpu C":2Co.eennrruHa K*u":0, 14, KaK yx{e orMeqaJlocb, KpI4Bag BbIxoAHT
H3 Har{afla KoopAr4H ar (puc. 2l).

Ecnu Cr)2Co, ro (*"n)0, HaqaJro 6uHoruua.nrHofi xpunofi orcrouT
BnpaBo or HyJrf Ha BeilHriHHy K*nu. Haxoneu, ecJII4 Cr<2C , rrro coor-
BeTCTByeT pacnpeAeJreHHro foAoBofo croKa B 3acyruJrHBbIX paftoHax, To rro
Bbrpa)KeHraro (115) naHuraMaJlbHoe sHaqeHlae .Kil"o AOJIIKHo HMerb orpllUa-
TeJrbHoe 3HaqeHHe, qro nporr4Bopeunr SnsnqecKofr cyulHocrn fl.n[Ietufl.
Tarun o6pasovr, AJTr cflyqafl, KorAa Cr<zco, 6usovnalbr'.afl Kp:aBafl,
HenpHMeHHMa AJIfl pacqeroB croKa.

3,0

2,0

(1  14)

( r  15)

( l  l 6 )

/rn

1,0
s
le r

Puc. 21. Kpnnue pacnpeAeJreHHn (a) rt o6ecneqeHHocrn (6) npu pa3flr,rtrl{btx
coorl{oueHuax Co u C":

'  
I  -  Ct :2Cu; 2-  Cs<zcv;  3 -  Cs)2Cp,
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B cnsgn c arr,IM HeMaJro HccJreAoBare,/'refi nbrraJlucb npHMeHHTb K aHa-
Jrr,r3y rr.r,u,poJloruqecKux snnesltfi Apyfrle cxeMbt pacnpeAeJleHnr. OAsaxo
uau6onee o6qefi oKa3aJracb cxeMa pacrtpeAeJreHHrI, lrpeAJIo]KeHHafl
C. FI. Kpuuxrlu n M. @. MesxeJIeM.

C. H. Kpnuxnfi u M. @. MeuNenr (1946 r.) roryrrr.utu ceMeficrBo KpH-
Bblx pacnpeAeJleHr4fl, B ocHoBe KoTopofo JrelKHT Aohyr4eHHe, qTo HeKoTopaf

QyHxqrar xa uccJreAyeMofi BeJrHqHHbr noAqlrHflercfi 3axoHy raMMa-pacnpe-
ACJIEHI,Ifl.

Vpanneuue ar l4x KpLIBbIX HMeer BHA:

?  ? - t  r  J - r

, , :  (  I ' (v*b))t:- l-  '  -  (+\u- exp { - [r  tv+al af-Fl,  ( f t)t / - \  r ( r )  /  x l b l r \ ) \ * t  (  L  1 ' ( r )  ; J  J
rae f(1) - cHMBoJI rarvrrr,ra-QyHKquu;

I 14 b - napaMerpbr, cBr3aHHbre rpaHCuerrAeHTHbrMH ypaBHeHHflMH c
napaMerpaMkr co H c, i

x - uccileAyeMafl cnyuafiHar BeJIZqHHa;

.{ - ueHrp pacrpeAeJIeHHfl (cpe4Hee sHaueuue x).
Pacnpe4eJleHne, Bblpa)Kaloureecfl ypaBHeHliev (117), raKlKe onpeAe-

Jlflercfl TpeMrr napaMerpaMv x, Co, C, v HocI{T Ha3BaHI4e rpexnapa-
Merpr{qecKofo f aM\,Ia-pacrIpeAeJIeHI4 f .

Tpexnap aMerpur{ecKoe raMMa-p acilpeAeJIeHHe AonycKaer .nrc6rte coor-

H o r r e H n r r  C ,  v  C " ( f r : t  1 , 5 ;  2 , 0 ;  2 , 5 i  . . t  U ) ,  q e M o r r r 4 q a e r c r  o r

6uuotvptantsofi acuMMerpnqnofi xpnnofi. f lpu Cr:2Co ypaBHeHHe (l l7)
coBraAaer c ypaBHeHHeM 6nuon,lnanruott acrlMMerpnqsofi xpueofi. Kpor'Ie
TO|O, BCe KpI,rBbIeAaHHOrO CeN.lefiCrea BbIXOAflT H3 HaqaJIa KOOpAHHaT.

B pesynrrare raHrerpupoBaHufl KpHBbIX pacrpeAeJleHur C. H. Kpuuxo-
ro u M. @. MesNeJrrr noJryqeHbr ra6.nuqu, flo3BoJrflrotque oflpeAeJlrrb op-
Ar.rHarbr reoperuqecxofi xpunofi o6ecneqeHHocrr.I Ko u 3aBHcHMoeTu or Co,

* 
" 

o6ecneqeH*ocrkr p.
uo

T a6nuaa 14HTerpaJra rpexnapaMerpvrrecKoro raMMa-paclrpeAeJreHHfl

AJrrr coorHoueHr4n $:Z AaHa B npL{JIo)KeHI4H 2. Ta6nut1bt AJIfl Apyrux

cooruoureunft Cr r"bo [pr{BeAeHbI B HopMax no pacrlery MaKclIMaJrbHbIx
LI MI4HI{MaJII'HbIX pacxoAoB BoAbI (1967 r.).

B xaqecrBe rrpr.rMepa, Ha pLIcyHKe 22 npuneheHbl Kpt{BbIe pacnpeAeJle-
Hr4r AJtr, Co:0,60 k Cr:Coi Cr:2Co, Cr:3C, H coorBercrBytolrlne vrw
Kpr,rBbIe o6ecneqeHHocrll.

Kpuerre rpexnapaMerpuqecKoro raMMa-pac[peAeJIeHLIq HMeror 6onee
ulrpoxnfi AHana3oH npr,rMeHeHvfl. Altfl. pa3rI4rIHbIX xapaKTepldcrnK croKa,
qeM Apyrlre KpHBbre pacnpeAeJreHufl. B cssga c aTHM oun 6rtcrpo BorrrJruI
B rrpaKrHKy H B HacTosrqee BpeMfl LIMeIOT TXHpOI(Oe npHMeHeHHe B pacqeTax
cToKa.

llponepxa reoperuqecrofi xpunofi odecneqeHHocrn. K,lerqarra Bepo-
flruocrefi, Xnn npoBepl{H Teoperuqecxoi.t xpunofi o6ecneqeHHocrn He-
o6xoAupro conocraBnTb ee c AaHHbrMr,r HenocpeAcrBeHHblx ua6nrcAesu.ft.

j
I
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Puc. 22. Kpun'e p-acnpeAeJrewun (a).r 'KprrBbre o6ecneqeHH ocru (6)
C.  H.  Kpnuxoro r . r  M.  <D. 'Menxe"n l .

O6ecneqenHocrb sa6"rlrcAeHstrx BeJrHqaH cror(a Mox{er 6ttrl
no oAuofi H3 cJreAyrorr{Hx cpopNry"rr:

m - nopflAKoBuft Houep qJreHa pflAa-ua6nrcAeuHblx BeJIHqHH croKa'

pacrIoJIolKeHHbIx B nopflAKe y6lrnauun;
n - o6qee qI4cJIo qJIeHoB PnIa.

flpz cpanHI4TeJIbHo KopoTKHx psAax ua6,nrcAesufi pacxo)KAeHgs B 3Ha'

ue"ri* O6eCneqeHHOcTI'I, BbIqI{cJIeHHbIX tro npHBeAeHnUrr'r QOprraynaU, Ha6-

JrroAaercff rJIaBHblM'o6pasovt B rlepBbIX-qry191 !g,u,a'- -bopry"'a 
(l l9) periovreHAosaHa (CHufi i,l-i4. 7-66) Ann pacqera MaK-

clrMaJIbHbIx pacXOAOB, KaK AaIOqafl saH6olee ocTOpO)KHrtft napuagT B OT-

HOrxeHHI4 OnpeAeJIeHHn MaKCHMyMOB cTOKa ua.rlofi o6ecneqeHHOCTI{'- - 
bon"t o6ocHouasnofi cneAyer npl'I3Harb Qopnry"rry (l l8)' npI4MeHeHI4e

roropofi peKoMeHAyeTcf Arrr..pacqeToB foAoBofo H MIIHHMaJIbHOTo cToKa. -

Ecnn roqKr4 un,1n"pruuecr<ofi- o6ecleqeHHocrn, BbIqHcJIeHHbIe 'no.@opttlyne

tr rAl-q"'ru ifigl H HaHeceHHbre Ha rpa$uK reoperl{qecrotl rpunofi o6ecne-

qet{HocTH, OCpeAHfIOT IOCJIeAHIOIO' 3HaqHT' OHa nocTpoeHa..npaBI',IJIbHO'

HecooreercrBr.re gMnlrpflqecKr.rx roqeK u reopernqecxoft rpunoflr o6ecneqeg-

HocTH yKa3bIBaeT Ha HenpaBI,IJIbHocTb onpeAeJIeHI,I'I napaMeTpon rpuoofi,

B nepByro oqepeAb Ha HeToqHocTb B ollpeAeJlerruu roaSQuqueura acuMMef-

;;;Tr:g tto*.nyuu. ueo6xoAuMo H3MeFIHrb coorHorleHlle Cru Co I'I BlIoBb

nocTpoHTb TeopeTr.rqecKylo KpI4ByIO O6eCneqeHHocTI'I.

Kpunax O6ecneqeHHocTI'I cToKa' nocTpoeHHaf B npOcTbIX KoopAHHaTaX'

,*..i 6onruryro KpHBI43Hy B BepxHefi u- st'txHefi qacrqx. 3ro 3arpyAHfleT

noJrb3oBaHl4e KpI{Boft u rpa$nuecKylo 3KcrpanoJlflqlllo KpaftHHx yr{acrKoB

xpunofi, npe4craeJlfltoll\?lx Hau6o,nlurufi I4rlTepec ilpl4 rHApoJIorI4rIecKI'lX

p l.uatu". noeto*y A,'r s nocrpoeHu fl KpH Bor? o6ecne,{eHHocrn ilpl'IMeHsercg

cleUr4aJrbHar KJrerqarKa BepoflTHocrefi. Ocuonuoe cBoficTBo KJIerqarKF

;;p;;il.crefi cocror{r B roM, rrro sa uefi KpHBafl o6ecneqenHocru c xoe$-

QnUueuroNt acHMMerp-4H Cr:0 noJlyqaer BI{A rlpfMofi. flpu Apyrl{x 3Ha-

ue"ro"x C" xpuntre o6ecneqeHHocru, rrocrpoeHHble Ha KJlerqarKe BepoqrHo-

crefi, uMenr sHA nJraBHbrx [rr4tLrk. Ilpuuent KpI{BI43Ha HX yBeJIHlII4BaeTcfl

c yBeJrHqeHI4eM xoeQ$rauHeHTa acHMMerpuu cr'

K.rer.rarx, u.poitiocrefi Moryr 6uru c o6*qnofi H .norapnQnarauecKql'l

Beprr,rKaJlbHoft IxKaJIoft. ngnryrfi rI{II KJIerqarKH npl'IMeHlercn AilnIp-111|I

" 
y*.p."Hofi acr.rMrrlerpuer? (c"<2cr), roropan xapax.:!I1 ArI:l roAoBblx

BeJrr.rqHH croKa, a nropofi Tun-AJrrr KprrBbrx co 3t{aqHTeJIbI.Iofi acI{MMer-

;;;i-'G,;ic,j. 
' 

.' , 
\

' 
flpit na.ur.rqtau AJIHFIHoTo PflAa na6.nrcAeuufi Kp,YPLK, o6ecneqeHHoorl{

Mo)KHo nonyu"ri, noJrb3yflcl 'Qoprrry.rrofi (118) u.rru (119) AJIfl onpeAe"neHHh

o6ecneqellHocT1,I. Ka)KAorO qJIeHa PtlAa. llo,rryueHtlble TOqKI4 HaHOCflT HB

K;reTqarKy BeposTsocreft l,t [o HHM ilpoBOAqT KpI4ByIo' npoxoAflllyrc no

ToqKaM v1r4 sa17rMa1on1yn cpeAHee iIoJIox(eHI{e Me)KAy HI4MI{. llocrpoeHHafi

Kpr4Ban aKcrpa[oJlllpyeTcfl Ao 3oHbI Hau6o;lnuI4x 14 HaHMeHbuHx O6ecne-
t{eHFIocreli.

. KnerqarKy Beposniocrefi ucnoJrb3ylor raKx{e AJII onpeAeJleuun xoeQ-

Suuuenra acHMMerpI4I{ ilyreM no46opa. q-- 
i)np.4eJreHue rrapaMerpoB reoperuqecxofi. xptnofi.. o6ecneqeHHocrH

roAoBoro croKa. llapauerpaur.r reoperuuecxofi xpranofi o6ecneqeHHocTH

rBJtqloTcff TpH BeJII.IqI,lHbI: cpeAHee apraQryrernqecKoe pfAa, xOSQ$raqHeHt

Bapuaqul4 Co v xoaQQuul4eHr acuMMerput'r Cr'
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n  _  f l l - 0 , 3
P: nff i  looo/0,

m

P:fr  l00o/0,

- o6ecneqeHFrocrb Ha6nroAenuofi eenurr?rHbl croKa
o6ecneqeHnocrt);

oIIpeAeJreHa

( l  l 8 )

( l  1e)

TAE P
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flpr pacuere roAoBoro croKa nepnuri napaMerp rpunofi o6ecneqeHuo-
crl/- x [peAcraBJlfler co6ofi HopMy croKa. OnpeAe"rreHr4e HopMbr croKa npg
nro6oft creneHr.r H3yrreHHocru 6accefiua 6uno paccMorpeHo B $.2 rnanu IV.
ocraHoeuMcr Ha sogMoxirrHx cnoco6ax onpeAeJreHnfl AByx ApyrHX napa-
MerpoB-xoaQ0uurer{roB BapHauHH H acnMMerpun.

K o a S S u  u p r e H r  B a p  1 4 a L \ r 4 r 4  r o A o B o r o  c r o K a . n p n  H a t r r l l r { L r f f
AaHHsIX npoAoa)KaTeJrbHbrx na6,rlroAesrafi onpe4eJlgror no reoperuqecxofi
Qopr'lyne:

B coorseTcTBHr4 C HOpMaMn Oruu6xa Co npu, pacqeTax

He AoJrlKHa npeBbruarb cJreAyroxlux rpeAenoe (ta6.n. 3).
roAoBoro croKa

T  A  D 4 H I I A  3

rAe Qo - HopMa croKa (n AaHHonl o6oeHaqeHHH - pacxo p,, nsf cerc);
Oe - CpeAllee KBaApaTHqeCKoe OTKJIOHeHI,Ie TOAOBOpO CTOKa OT ero

cpeAHefo 3HaqeHr,rfl;
K - MoAYntHllrt xoa$SuIII4eHr, To ecrb orHoueHue roAoBoro croKa

K efo cpeAHeMy 3HaqeHr.rrc, HopMe.
orsocurerrbHar cpeAr-r rrfl r(BaAp arHqecKafl ouulxa ;<oaQQrauHeHTa B a-

pra:0:z-u BbrqucJrrrercrr no Qoprvlyne:

n  ' ,  /  l l C z tE r o  V ' E ; '  t o o o / ' .

. [ ,on1'cruvaq cpeAHts KBaAPa-
rrlqeclcafl owtfrwa C,

B orIpeAeJIeHHH Co no ypaBHeHI4Io pefpeccu[:

Q.p t

Q ; ; ,

l 0

r -  oq  1 /  2 , o_  r '
w o : T ; : y  - f f i , (120)

(121\

C.,w n

Con ( 123)

flpn 6o,rrrurorl HsNrer{qr.rBocru roAoBor-o cror{a (ne,rlnuana Cr}0,b), uro
xapaKreprro AJrrr peK 3acyuJrnBbrx,pairouon, xoe$$nuueHT Bapvat\r4kr
peKoi\4eHAyercq onpeAeJrflrb no MeroAy Han6o.nsruefo I]paBAonoAo6zs.

MeroA ttatr6onuuero npaBAonolo6irn npeAJrox{en arjr.nniicNr.m MareMa-
rHKoM P. ouruepoM B 20-30 m. XX s.^B npaxruKe ruApoJrorHrrecKux
pacqeToB gToT MeTOA HaqaI [pHMer]flTbcfl ToJrbKo B, nocJreAHee BpeMfl B pe-
3yJrbrare paapa6oroK, npoAeJraHnbrx C. H. Kprauxrzu a M. @. Menxene*.

MeroA sau6onuuero flpaBAonoro6t'ts.3aKJrroqaercfl B ToM, rrro B Kaqe-
cTBe oqer{KH ,.IIfl, Hel.I3BeCTHOfO rrapaMerpa [pHHHMaror raKoe efo 3HaqeHr{e,
npH KoToporvr QynKUHr npaBAonoAo6un AocrHraer uau6ontruero uo3-
MO)KHO|O 3HaqeHHfl ̂[rn AaHHOfo pflAa.

Cornacuo MeroAy uau6o.nrruero rpaBAonoAo6ns r<oa0QuqueHr Bapva-
LIHH oflpeAeJlflIor B 3aBHcI,IMocrH or napaMerpa 1,, npegcraBJlflrourero co6ofi
cpeAHee sHaqeHr,re,noraplrQmon MoAyJrbHbrx xos$Qnrlraeutos K:

3saqeslte xoaQQuuHeHTa Bapr{arrur.r B saBacvrMocru or napaMerpa l, Haxo-
.u,HTcfl no ra6nuqe npHJroxesus 3.

orHocurerrbnyro cpeAHrcrc KBaAparr.rqecKyro orun6xy roesQraqneura
Bap H aIIH H, o np eAeJIeH Ho ro no MeroAy nau6onnurero np aBAo noAo6u s, MolKHo
ycraHoBHTb B 3aBl4cul\'locrr4 or BefiHrluuat Co LI TIHCJIa ner ga6,nrcAeguli no
ta6.nuqe, npuno4unofi e CH 371-67.
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rle N - lIIlAeKc, O3Flarlarculufi, r{TO AaHH af' xapaKTepHCTI{Ka Orgocplrch

I( IvlHO|OJIeTHel\{y nepHoAy;

n _ Hr-rAeKc, nor(a3btBaloului i ,  r tro Aauuafl  xapat(Tepllcr l l l (a oTl lo-

cl. Ircf l  K KOpOTKOMy nepHoAy;

a - Hr.rAer{c, o3Fraqapuuii ,  qro AaFII{an xapaKTepHcrHKa orHocl ' ITcf i

K peKe-aHaJlofy;
r - xoacf$uuueur KoppeJItluHH foAoBoro croKa'

Hoprrlanan pbxonreu4yercfl npivrerinrb aHaJluTuqecxufi .cnoco6 npHBeAe-

HVn ilpvr [poeKrl4p oBaHkIIl. rl'lAporexHHqecl(ux coopyx{eHufi' I u-I I Knaccos

Ka[HTaJrbHocrH B cJryqae Harwrlufl rIapaJIJIeJIbHbIX sa6nrcAeuufi s pacqer-

HoM cTBope 14 peKe-aHaJlore B Ter{eHHe He MeHee 10 .ner npu xoaQQHUHeHre

KoppeJlfltlnu toAoBoro croKa ue lteHee 0,8'

B ocra.ntHbrx cilyqarrx rrpHBe,4eHHe xoasQuufleHra BapvaIqJ|Iv,K MHO|O-

/rerHeMy repr{oAy BbrrroJrHffror rpa$o-a:g.anuiutlecKl'IM MeroAoM. Cyqu-ocrl

gTofo MeToAa H3JIOIKeHa HHX{e, TaK KaK OH OTHOCHTCS K 'OnpeAeJIeHI',ItO

Bcex Tpex [apaMerpon xpranofi  o6ecneqeHHocrl{ '

A"rrg COsepueHHo HeI4CcJIeAoBaHHbIX peK' To eCTb npl{ 1OJIHOM OTCyTCT-

BHH rr.rApoMeTpl4qea:rlx AaHHbIX, Noa$SUUI{eHT Bapl,laqll1l rOAoBorO cToKa

oilpeAeJrflIoT IIo KapTe UsOnuuufi' no MeTOAy aHaJIoI.ru vlJrr4 nO 9MIIHpI{qe-

cxlartr $oP rraY.rr arvr.
Onie^eJreHr4e Co _\o Kapre usonu*."fi. aHaJIorI4qHo onpeAeJleHulo uo

Kapre HopMbr .ronul Kapra i<oaQ6nult.el:9u Bapraqgqu (n-rlc. 23) npuroAHa

,rr,rg peK c rltoulaAnruril eo.qoc6opa or 1000 Ao 50 000. rc*tz npn oTcyTcTBI4I4

o3ep HJII4 npu o3epHocrll' He rIpeBbI"tgPHe: 2-3o/o '

!,,rn n;roulaAefi'no4oc6opos 6onee 50 000 rcuz -woe.Q$HUI4eHr BapHaU4Il

onpeAeJIfIoT IIo aHaJIoTLIH c ApyrI4M PI3yqeHHbIu 6accefisolrn'
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Pac.rer xoeSQnuHeHTa BapHauHH croKa peK c nJroIqaArMH
MeIIbue 1000 rc,,u' BbIrIo,/'IFIrIor ro Qoptuy.ne:

C o :  C r ,  u k  ,

eo4oc6opos

(t24)

V

F

t4

L

H

F

I

'tt
(r)

F

c\

5 r

rge Co, ufr Qo,u- NoaQQr4urreHTbr rr3MeHqr.rBocrr4 [r HopMa croKa AJrs peKH-
AI IAJIOf  A.

fl,nn pacuera xoerp$rarlraeHra Bapvar\4vr roAoBoro cror{a B HeH3yqeHHbrx
6acceftsax paspa6oraH pfl ! '  eMnr4puqecKuX Qopuyn. Bce sru Qoprvrynu
s seuol? I,IJIII lleflBuofi Sopue yI{HTbIBaIor 3aBucl4Mocrb xoeQQuu[eHTa Ba-
pvaL\uu or H3MeHr{HBocrt4 no reppHTopr4r4 KJIHMaTHT{ecKHX Qaxropon croKa
H or peryJrzpyrouefi poflrl perlHoro 6accerlsa.

flepnaa raKatr cpopnry"ra npeAJrolKeHa B 1930 r. A. l. Coxo"roscKr,rM

Lrrr peK eoponeircNorl qacrn CCCP:

C o - a - 0 , 0 6 3  l g  ( F +  l ) ,

t[e a - napaMeTp, yrrHTbrBarouJ'vrK r<JraMaTr4rtecKyro H3MeHqHBocTb cToKa,
onpeAe,'rflercfl no Kapre vtsonutuit A/rr [eHTpa rflxiecru 6accefi.Ha. 3Harle-
Hr.re KJrnMarur{ecKoro napaMerpa a n QoprvryJre A. IL Coxonoecxoro M. 3.
[Ieeeres B[ocreAcrBLrH pacurracppoBaJr raK:

a  :0 ,78  -0 ,29  lg  M o ,

r1e Mo - FIopMa cror(a, ttf cerc c | rcu2.
@opuyna (126) npuroAHa B Auana3oHe H3MeHeHHfl HopMbr croKa or

1,5 Ao 15 nlcerc c L rcnt, To ecrb Anq 6orluerl qacru CosercKoro Corosa.
!,.rrn osepuntx pafioHoB, tlo npeAJlox(enr4r,o M. 3. [[ese.nena, BBoAHTcrr

Ao rroJr HrzTe.n r s rtfi qJI eH, yqHTbIB arc r\uft s nu s,Hr.r e 03 ep Ho ro. p ery/r r4 p o B a Hr4 rr
ua xoa$Snur4eHr BapvaL\4u, z Qopuyrra rrpuHr.rMaer cJreAyroqufi nuA:

Co-0 ,78 -0 ,291gM0-0 ,063 lg ( ,F  +  1 ) -0 ,08  1g (1 " , *  l ) .  ( l 2Z )

3Aecr lou - nJIoIrIaAb o3ep Ha BoAoc6ope B rrporleHTax or ecert nnoqaArd
6accefisa.

flocne aroro 6un no.rryqeH ptIA ApyrHX sMnr.Ipr4qecKux sanucraldoctefi
AJrrr onpeAeJleHnfl Co ro4onoro croKa (Qopuy"rru C. H. KpHuxoro ra M. O.
MeHxenq, H. A. AHroHoen u Ap.). OaHaxo Han6olbtrr€e pacnpocrpaHeHne
B npaKrnKe noJryqnna $oprr,ryJla A. IL CoxonoBcKoro, xoropofi H peKoMeH-
Ayercfl IloJlb3oBarbcfl AJIff onpeAeJIeHLIfl Co n ueu3yr{eHHblx oeepHrrx 6ac-
cefisax Qopuynofi (127)

B peey.rrrrare aHaJIkrsaH o6o6IqeHIas 6onruroro KoJrur{ecrBa AaHHbrx no
roAoBoMy croKy pex ConercKoro Corcga K. n. Bocxpeceucxprri (1962 r.)
uoilyr{r4fl o6ulyro Anq ecefi reppl4roprau CCCP oMrHpraqecKyro Soprvry,rryBHAa:

co:ryTfu- (128)

rAe A - ilapaMerp, onpeAenseurrri MeroAoM ala[rotrlkt, r]oACTzuoexor?
n Qoprrayny H3BecrHoro AJrfl peKr{-aHanora Co.

( r25)

(126)
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vtJil4

oTcroAa

'e:ft+. '  ( lB7)
He ypanueHnrr (133) nar?Aeu 3HarreHrze cpeAHero apnsnrervqecKofo:

Qo:  Quo  -oq@ (puo ,  C " ) ,

Qo :  Quo -oe@uo.

- C erofi rleJrbro crpol
6accef inax.  B nepeor\4( 

H roAoBorocToKa Bo6oux
Merpbl reoperuqecxofi ,lHble la6nroAeuufi, napa-
Jlrtor no arr.rM AaHHbrM. -90,a, 

Co,^, C",u;-onpe4e-
Pst6xllua niln rpexfli 

lM' tloJlb3yflcb ra6nu\atvu
Teoperl4rlecKyrc npruyr o6bcneqeHr PacnpeAeJIeHHeM' crpotr
s{l$Itlzeu"ai' K;:i (i)1"""^'"=-^"' 

o croKa B MoAyrIbI'IbIX Ko-
Bo nropoM - He H3yqeHHoM - 6accefiHe napaMerpbr xpunofr o6ecne_qeHHocrlz npHXoAHTcfl ollp-eAeJlflTb ,,pH orcyr crnuu..ua6nrcAeiuft, a HMeHHo:Qo no xapfe ugonuuuir;'co'- no Kapre u-sonuuufr HJ'H no urnrp"uacxorrqopjv{yJre; a Cr:2Co.
Tat<utvt o6pasou H Ailfl Hel'I3yrreHuoro 6accertsa Mo)KHo [ocrpo'Tb Teo-per'qecKVrO KDrrByro o6ecnerreHHOCTH foAoBofo .ronu-rq: l'i;i:flo npe4no*.""r r. n. I4"u"ouu, o6ecneqeHHocrb cpe,qHeioAoBbrx pac-xollos Arlt oAIILIX H rex )Ke /rer cqr4 raror oAHrraKoBofi_ e obbr*-aucefisax.

I" "A:ooro 
r{Merorlerocr pacxoAa B H3yqeHHou 6accerrue Bbrrr'cJrsror'ru:e]l '  H no xpunofi o6ecneqeHHocrrr iroxa B aroM 6accerine HaxoA'rr

ero o6ecneqeHHo.Tb pr.orxna4srBa,3Haqe 
l.n p, Ha nropori xpunoli o6ec-IrerreHHocrrz, HaxoAflT coorBercrnyrouiufi eri rraoiynruufi xoasQnrrueur .Kr.PacxoA BoAlr 3a aroT roA s He,3yrreHuo.r 6acce,?". onpaaeJr,Tcfl xax er_-:(r Qo. Tax Mo)r_{lo noflyrr,rb pllxogu B HeH3yqeHHoM 6accefiHe 3a Bce ro-Abl, 3a KoTopbre HMeIoTcfl ua6,rrroAeuug B H3yrieguou 6accefiue.

$ +. BHyrplrr.oAoBoe pacnpe4eJrenrre crofia

( r38)
3Ha,{euns (D0, @6e, @e6, BxoArrrlue B Qopnay,rru (137) H (138), orpeAe-
Jrrrror tto npr4Jroxesurc 4.

Ha ocHoeaHHH noJIyqeHHbIX BeJrvqHH 6 w Qo BbrrrucJrrena xoaQQuuHeHT
BapHaur{H:

ru o -

oq

Qo

lerreHHblx Be.rIHr{tIH roAoBoro croKa. C grofi rreJrbro roAoBbre BeJrrzqr4Hbl croKa

rIeHHbIx Beilvr'uvH croKa, no onopHbrM ToqKana xpunori 6accefi.ua-aHaJlora
HaxoAtr coorBercrBeHHo rpn onopHbre roqKr{ B H3yr{aeMoM 6accefiHe Qu,
Quo, Qru. La.nruefiimfi pacr{er napaMerpoB Kpr,rBori o6ecne.{eHHocrn croKa
n 6acceftue c KoporKHM pflAou ua6nroAeHufi BeAyr B rtopflAKe, orrncaHHoM
parree.

V n " n q u n p r r a t f  r r a  v n n u n n n F f r u a f  u n n n  n o n 4  r n  [ n D L r v  h 4 ^ v ^ E n D  ^  F ^ f , iu  v  r  u l l vDs rv r r r r v  ^ l , v r r vu rv r  r r  l vL l r v r  v  y t rAq  I  v r t \ vpD tA  l r ' ( l \ , / \ r rA r rD  \ .  r l v r y rL ru_ (Dr l'xpneux 
o6ecne.IeHHocrefi. flp" BoAox03rficreeFrHlrx pacrrerax HHorAa

Bo3HI,rKaer Heo6xoAllMocrb B Teoperur{ecKoM orrpeAeaeHnz roAoBoro croKa
AJII xpoHoJlorr.IqecKoro pnl.a rroc/reAoBareJrbHbrx Jrer npu orcyrcrBuu i\as-
sux ua6.nroAenuli.

PeueHne aroii eaAaqz 6rtno npeAJro)Keuo f. fI. I4saHoBbrM. Ouo ocuo-
BaIIo Ha AonyqeHHH: Ha 6.rrusxo pacnoaox{eHHbrx 6accefiuax oAHoro Susuxo-
reorpaQHrrecKoro pafigHa (pannunnofi reppuroprau) B oAHr.r H Te x{e KaJreH-
Aap Hbre roAbr sa6nto1aercfl roAoBoft crox oAr4 HaKoBorl o6ecneqeHHocrn.

!,onycruM, rrro B paBHHHsofi qacra CCCP HaxoArrcfl pflAoM Aea 6ac-
cefiua c aHaJIofHqHbIMH ycJIoBuflMH KJII{Mara H JraHAura$ra. Ha oAHolr.l r{e
HLIX HMeercfl pflA cpeAHeroAoBbIX pacxoAoB 3a rrpoAoJr)Kr4TeJrbHrrfi nepzo4.
B 4pyrov 6accefiHe AaHHbre ua6nrolesufr orcyrcrByror. Tpe6yercfl orpe-
AeJrHTb cpeAHeroAoBbre pacxoAbr B aroM 6accefine 3a psA Jrer.
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Har.r6onrruefi peryJlr.rpyrcqeft cnoco6uocrbro o6naAarcr o3epa, saAep-
x(I,IBarorrlue 6onruue Korrar{ecrBa raJrbrx H JIHBHeBbTx BoA, qro [pI,rBoAHT
K pacTfifHBaHHro no,'roBoAbfl, t4[kl rraBoAKa I4 yMeHbIIIeHHIo MaKcHMaJrbHbrx
pacxoAoB. B nepHoA Me)KeHH rrpoucxoAnT noAnr{TbrBaHue peKr{ Hs o3epa rI
MHHHMaJrrHufi croK yBeJrHqr4Baercs. Tanuu o6paaou, o3epa BbrpaBHr4BaroT
croK B reqeHue roAa. Pery,rupyrcUas cnoco6nocrb o3ep 3aBHcHT or HX
[JIox{aAH H pacnoJro}KeHufl s 6accer?He. Eonee e$QexrraeHo Aeficrsrre o3ep,
pacnoJrox{eHHbrx n sux<Hefi qacru 6acceirga.

Bnussue Jreca Ha pacnpeAeJreHue cTor{a B roAy cocrouT B yBernrretnm
npoAoJrlKHTe,rrbHocru [oJroBoAbfl (nc,ne4crnue yAJlnHeHvfl cueroraruun)
a B nepepacnpeAeJreHHH noBepxHocrrroro H noAsellFrbro croKa. Jlecuue
noqBbr o6n a1ator 6o,rrruo fr uu$unrrp arruoHHofi cnc,co6uocrbro, 6naroyap n
qeMy qacrb rroBepxHocrHoro croKa [epexoAuT B noA3euuufi, nonaAarcqufi
B peKy B nepuoA Me)KeHr4. B csssu c srr.rM B JrecHbIX 6acceftuax ua6nrcAaercfl
cHH)r{eHHe noJloBoAlrofo r.r noBb[r]elrr4e Me]KeHHofo cToKa.

IIo.rseHuo-reoJrofrzqecKue ycJroBzfl TaK)Ke r4rpalor 3Har{I4TeJIbHyIo po,'Ib
B pacnpeAeJreHur.i roAoBoro croKa. Ec.uH norrBbr e 6acceriHe BoAonpoul4uae-
Mbre, ro 6o.nrura.fl qacrb BbrrraBrrrux ocaAKoB npocaqr{BaeTcr B 3eMJIro I{
HAer Ha nonoJrHeHHe 3ailacoB rpyHToBbrx sbA. Ha.nuque n 6accefine Moul-
Hbrx BoAoHocHbrx ropH3oHToB, ApeHr{pyeMbrx pexofi, [pr4BoAr{T K yBeJII{-
IICHI{IO MC}KCHHO|O CTOKA, A CJICAOBATCJIbHO, K BbIPABHI,IBAHHIO TOAOBO|O

cTo4a.
C yBerhqeHueM nroqaAr4 6acceftna peKa o6rtquo ApeHlzpyer 6onee

r.rry6oxlre v eoAoo6arbHbre BoAoHocHbre ropu3oHTbr. floarouy rrJloxlaAb
6accertna flBJlflercf KocBeHHbrM rror(agareJleM noA3eMHofo rrHTaHHf H Me-
x{eHHero croKa (elrp anHeH Frocrn BHyrpt4 roAoBoro p acnp eAe Jrelvfl. croxa) .

Pacnpe4e.rreHr,re croKa B roAy Mox(er 3HaqHTeJrbHo H3MeHr4Tbcfl B pe-
3yabrare xosqficrsenuofi AeflTeJrbl{ocrr.r qenOsexa: crpor,rreJrbcrBa ltpyAoB
14 BoAoxpaHlailHu\, ocyueHr.rfl 6onor, ycrpoficrBa Jreco3aqr4THblx noJloc,
npoBeAeHufl arporexHHqecKnx Meponpunufi,.

OcHoeHoe Ha3Har{eHHe npyAoB rz BoAoxp anLrnrkru\ cocrouT r perynupo:
BaHl/.H CTOKa, TO eCTb B efo [epepacnpeAeJreHHH H3 MHOTOBOAHbIX Ce3OHOB
(necHa u oceHt) B MaJroBoIHbre (nero) c ueJrbro HcrroJlb3oBatufl, HaKonJIeH-
HOH BOAbr Ang OpoiileHi4q, BOAOCHaOIKeHHfl, SHepfeTVKkr 14 T. A. DOAOXpa-
HLIJIHIqa, KaK H O3epa, yBerHrIHBarOT TTpOAOJI)I{r4TeJIbHOCTb BeCeHHerO IOJIO-
BoAbfl u rroBbl[Iam uexengrtft croK.

OcyurenHe 6onor nyreM rrpoJrox(eHufl KaHaJIoB H ApeH IIpt4BoAI4T K cHI{-
>KeHHrO ypoBHq fpyHToBbrx BoA, B pe3yJrbTaTe qero yBeJII4qI4BaeTCfi MOIII-
Hocrb AeflTeJlbHoro aKKyMyJllzpyroqero cJlofl. IIo,q,qeficrBl4eM ocaAKH, yII-

JrorHeHr,rfl H pa3Jro)KeHr.Ifl ropQa yMeHblualorcfl xoaQQuuueHTbl Qlansrpauuu.
BcneAcreue aroro Ha ocyueHHbrx 6onorax 3aAepxil4Balorcfl TaJIbIe H Aox(-
AeBbre BoAbr, MeAJreHHo cpa6arurnafl,cb B MelKeHHufi neprao4, uto BbI3bIBaer

cHI4X{eHHe MaKCHMaJrbHbtX paCXOAOB .t4 yBeJIHqeHHe MHHI'IMaJIbHbIX.
B.nusslie noJre3auruTHblx noJroc Ha pacilpeAeJleHHe croKa B roAy aHa-

JIorHrIHo BJII{flHHIo Jleca, Ho oHo cKa3brBaercfl HecKoJIbKo cI{JIbHee 6naro-

Aapfl rre.recoo6pa3HoMy pa3MeqeFlnro pacruTeabHocrn no BoAoc6opy.
BnHsHue arporexr{aqecK}rx Meponpvsrv, i . t  (rpaeono"nrHofi  cl4creMbl 3e-

MJreAeJrHs, o6pa6orxa noqBbr, o6oalonauun, cHefo3aAepx(aHH.fl Lr Ap.)
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cocrol'IT B 3aAep)Ka[kr4 B/IarH Ha IIoJIflx I{ [oIIoJrHeHHr.i 3a[acoB rpyurontrxBOA' qro npHBoAHT K yMeHbueHI'Irc BeceHrrefo cror(a u yBerHrIeHHrO Mex{eH-Horo' To ecrb K BbIpaBHI4BaHHIo croKa B Ter{eHHe roAa.BnyrpuroAoBoe pacrpeAerreH'e .ionr-;;;^'il;iJ-nr6o nyHKra peKEHe ocraerctl nocrofHHblM, a Iz3MeHrrercfl H3 roAa B roA H npHToM Becbrl1a.3HAqIZTCJIbHO.

3a/,a,au n cnoco6br pacqeTa BHyrp,roAoBoro pacnpeAe JreHHfl croKa 3a-Br4cflT [pe)KAe Bcero or efo Ha3HaqeHHfl u cxeMbr HctIoJIb3o Balnfl. Tar,AJrfl npoeKTHpoBaHr,rfl opotueHnfl ocHoeHor? rzHTepec npeAcrasJrser pac[pe_AeJIel{I4e croKa B Bereralraouultfi flepnoA, rrpH aHepreraqecKoM HcnoJrb3o-BaHHH uau6onrutt'tfi uurepec flpeAciaerser'o6rr,{Frb r"rn"" r!*.nu; np*CYAOXOAHOM HCNOJIb'OBAHHI4 _ NCPHOA HABAIAT\HI4 H T. T,.Pacqer BHyrp'roAoBoro pggnpeAeJreH'fl croKa saB.rckrr raK)Ke or ru[aero pac[peAe/IeHl]fl B roAy. Hanpurvre^P, A,'ra peK 3acyu/ruBbrx pano"oulrAe ReceHIIee IIoJIoBoAbe cocraBJlfler g5% ,o4ouoto ctoxi ta 6onee, ocgoBHafiBOAOXO3rriicrseHHag gaha'a cocro,T B SaAeplK aHHH BeceHHefo cror(a, apacrler Bl{yrpllfoAoBofo paclpeAeJreHr.rfl csoAfircs K nocrpoeHlrrc ."opolrpa$a BeceHHero no,IloBoAbr, n coorBercrB,H c KoropbrM ycraHaBJl'BalorcfiocHCBHbre napaMeTpbr BoAOXpaHLrJrHrr{.
I aKHN{ oopa3oM, pacqer BHyrpl{roAoBoro pacnpeAereHHff croKa 3aK.Jlloqaercfl B cocraBJIeHHU anH slt6ope I'r3 NIHo)KecrBa Bo3Mo)KHbrx AJrfl AaH-Horo [yHKTa cfiyqaeB oAHoro HJIH HecKoJrbKHX pacr{erHbrx, yAoBJrerBops-rcurax rpe60nau'rrM npoeKr'poBaH'f. npr rrdnn ueo6xoArzr'ro flcxoA'r'v3 auanvsa QopnaupoBaHHr nHyrpur,

crBr{eM gtrpeAerqrcrrlux Quenxo_reorp
Hara6o,ree npaBHJrbHbrM c feHerur

qeTa BHyTpHfoAoBofo pac[peAeJreHH
oaJraHca. I lpu arona ypaBFreHrae BoArrorl
cureJrbHo g (ctoxa) AJrr Kax{Aoro Mec.s\a r4lrkt ce3oHa roAa:

A : x _ E  t u ,  ( t 3 g )
fAe x - oca[r<H;

E cyMMapHoe acnapeHr{e;
u - aKKyMyJitiiHouriltfi qJIeH, nx'utouarculali e ce6n HSKorr.r-r€HHe n,cTayIBaHUe cHefa H ilb/.a, HaKo[JleHHe 14 pacxoAoBaHl4e noq-BCHHbIX 14 NPYHTOBbIX BOA I4 H3MCHCHI4C 3AIACOB BOAbI B NOBCPX-HOCrHbrx BoAOeMax (n pycne u noriue) 14 Ha noBepxHocr, BOAO_

c 6 o o a .  
r ^ v u v H n  r r \ ' '

llpn pu..rotp 
?:*" 

BHyrp,roAoBoro pacnpeAefieHr4 q croKa aKI(yMy-Jrflr.r'oHHltri q,ryeu Hfpaer ena.r[rerbr]yro po,rrr, e nexoropblx Cflyqafx Aax{e6onrruyro, qeM qrreHbr x u E n ypanueHirra 1feo1. C;;;.;#"r.-**BerrH-rruHbr u \paKrvrrrecKH np€Acrantlbl 60.trnruae 1pyo"o.ru BBHAy rofo, r{ro,eule or{eHn c.ra60 pa3BHTbr ueo6xo4uMbre AJrfl eroro cereBbre ua6,nrcAeHHs,3a 3arracaMr{ BJrafrr B [oqBe, B fpyHToBbrx BoAal n Ap3arpy4ueuun BcrpeqarcTcfl TaK)Ke np' onpeAefie HHL. Betrn,^l'Hbr cyu_rvrapHofo r4c[apeH'n A[rf Koporr{r{x npoMe}Kyrr<ou BpeMeHH.
floaron'ry MeToA BoArroro 6anauca, recuorpa Ha noJrHyro Teoper,qec_Kyro flcHocrb efo' B pacqerax BHyrp,roAoeoio pelKrrMa cror(a rro^a He



noryqur IxHpoKoro IIpHMeHeHI{ff. B HacToflulee BpeMfl: 6onee pasBgTbr
cnoco6u pacqera BHyrpuroAoBoro pacnpeAeJleHnr croKa, ocHoBauHbre Ha
I'I3yqeHI'lH 3al(oHoMepsocrefi pacnpeAeJleHufl croKa H npuir,reHeuuu Mero-
AoB MareMaruqecKor? crarlicruKu.

KOM ee flB,/'IfleTcfl OTCyTcTBHe npeAcTaBJIeHHfl o KaJIeHAapHOfi nocJreAoBa-
TeJlbllocrtz. I-losroMy I{pHBar npoAoJI}KHTeJIbHocru Mo}Ker nptrMerrrrrbcr B
tsoAo)io3flficrseHulrx pacr{erax Ha rrepBbrx craAHflx npoeKT[p oBaHHfl,.

Eo.nee no4po6usle pacqerbl cJleAyer cocraBJrflTb Ha ocHoBaH2ra TianHgx
o r(aJrcrrAapiloM BtryTpur.oAoBoM pacnpcAcJrerrHr,r.

:S 5. Pacuer BHyrprrroAoBoro pacnpeAeJrenrrfi crona rrpr4 HaJrrro"" gaoourf
rnApoMerpnqecnux na6nrogenufi

OcHosnrtv cnoco6oM pacqera KaJreHAapHoro BHyrplrfoAoBoro pacflpe-
.AeJIeHr{f cToKa fBJrfleTcfl MeTo,[ KOMnOHOBKT,T.

fl^per HaJrlrqHr4 npoAoJrlKr,rreJrbHoro rrep?roAa ua6"nrc4eHr.rfi (ue MeHee
vertr 20 .ner) pacqerHoe pacrpeAeJr-eHue erbxa B roAy Moxer 6inl noAo-
6pauo no peaJrbHoMy noAy.

B rex cJIyqasx, KorAa no ycJIoBHlo npoeKTvpoBaHlra norpe6neHge BoAbr
H3MeHflercff B TeqeHHe foAa He3HarIHTeJIbHO, BO3MOX{HO npHMeHeHHe rpunorl
npoAoJrx{HTeJrbHocTr.r cyTorrHbrx pacxoAoB

MeroA KoMrIoHoBKH. Paspa6orxofi ororo MeroAa 3aHHMaJrHcb
f . 14. fllneq, 14. M. IIzQrqHq, B. f. Au4perHoB r.r Apyfue yqegbre. OAnaxo
iHaH6oflee [o,IIHbIe H AeraJIbHbIeHccJreAoBaHnfl gToro Bonpoca npr{HaAJre)Kar
B. f .  AHgpennony.

Pacqer BHyrpHroAoBoro pacnpeAeJreHns croKa rto MeroAy KoMrroHoBKH
AeJTHTCfl Ha ABe qacTr4:

1 \i) Me)Kce3oii i ioe pacnpcAcfieii i ie, riMeio-ulee rran6o.rree Baxrroe 3t{aqe-
Hlre H paccr{HTbrBaeMoe 6oneb ToqHo;

2) nHyrpr4ce3oHHoe pacrpeAeJreHr,re (no vecrrraM r.rJrri 1exa4au), ycra-
:HSBJrr{B?eUOe 60.nee npu6nwKeHHo, c HeKoropofi cxenaarprsaqHefi.

Taxoe AeJIeHHe Bbl3blBaercs reM, qro pacnpeAeJreHr4e croKa BHyrpH
xaxoro-nu6o I'HApoJIorHqecKoro cegoHa gaBHcHT or efo BoAHocrH, a He
'or BoAHocrt4 foAa HJrH Apyfofo cesoHa. HanpuMep, paBHoMepHoe pacnpe-
AeJIeHHe croKa JIeroM H oceHblo HMeer Mecro rrpr4 HH3Kor? soAHocrg, TaK
KaK B sToM cflyrlae croK B ocHoBHoM oflpeAeJlgercfl ycrofiuunbrM rpyHToBbrM
nI'ITaHHCM, H, uao6opor, HepaBHoMepHoe pacnpeAeJreHr{e coorBercTByeT
6o"rrrurofi BoAHocrH cesoHa, o6ycnoe.rrunaeuo{ HaJrHrrHeM AoxAeBbrx rraBoA-
'KOB.

l .  M e l K c e 3 o H H o e  p  a c  i l  p  e A e J r  e  H  H  e  c r o  K  a  H e  o c r a e r c q
nocTogHHblM H3 roAa B rOA, u efo HccJIeAoBaHI4e H pacqeT MoxHo BecTr,I
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MeToAaMH MareMarl{qecxofi crarl4crHK,, o6uquo rrpHMeH.qeMbrMH rrpa Hc-c"rreAoBanurx BapbHpyrcu{atr Be;rrqr4H-., H-Jr"uu"renrsrrrraa KoppeJrflTHB_
A;te[. 

cBs3flMH MelKry ceSoHHbIM croKoM cMelKHbrx fier MoxrHo npeHe-
llpa HccJIeAoB aH.kr )Ke Ml{oro,rrerHrzx No,ne6anafi cesoHHoro cToKacoBNIeCTHO Al.fl' BCex ce3oHOB roAa neo6xo4Unao yqprrbrBarb o6qsare,lbHoepaBeHCTBO fo4oBoMy croKy cyMMbr ce3oHHbrx Be.rrHqriH H HailHrrr4e KoppeJr.E-tusuofr cBrs' Mex{Ay cttexnn nar4 cesoHaMr4, Koropa.fl s 6o^u,HcrBe cJry-rraes 6ltsaer 60,rree iecHoli, oat ao"rb foAoBofo croKa cMex(Hbrx JIer.Crarucruqecxae pacr{erbi .rrerKo BbrnoJrHHT b Anst cyMMbr AByx cJrarae_Mbrx, cBrsaHHbrx Mex<Ay co6or? 

""pp;;;;;;".floaronay AIr r HccrreAon a uz r? ; p ;;;;;' 
"r.",..ro 

H H o ro p ac rpeAerre Fr H q
;tffii"Xf,f,t"tffi:pa3rro AerII{rb roA ua ABa ocHoBHbrx nep,oAa: MHor.osoAnrrr?

Blr4enenue nepHoA(
C tlcnr,ro 6ollurcii Ae.ri 

eAeJIeFIHfl cToKa B rOAy.
AI4Moro AJrr rpaKTr4qe, 'ac[peAefleHl4fl, Heo6xo-
MolKHo pasAe/rarb, B cB 

twfl, oLuu Hg nepuoAoB.
6um 

". 
oonl. rpex c( 

a' Bcero B roAy AoJI)KHo
pacflpeAeJlel]l'Ifl CTOKa a Ueneri Hcrror,rb3oBaHtrfl 

I THIIa BHyTpI4|OAOBOTO'
Maerca [IVMnrr4pyIorqHM. 

r rrLr]vrrDruiJilHll'fl oAHH H3 nepuoAoB ItpHHH-
.Ilunturr.rpyiT* - 3ro Kp.Hrrzqecxrirt nepr.roA B orHo[reHgrj HcnoJrb3o_BaHH'r croKa, TO ecrb nepao4, B K.OTOp'M co3Aarorc, se6naronp'rrHbreycrro BH rr p a6oru eoAoxoa qricrseH Ho ri y.iu ntun,a, e H yrp ;' ;;;;rrp yrciliero,nepr4.Aa Mo)Ker 6rrrl BbrAeJreH_ JrrrMHrHpyrorlHri cesoir. Tax, 4nr peK c

;ffitJHlT ̂X'J:ilfl:;T, io' 
oHeprer''{eiKoM acrrorrb3o BaHHH r4x clreAyer

,IllrMurr4pytotr1r{M neprioA 
MaJIoBoAHuft - Me}KeIrb;

ce3oHa: Jrerrre-oceunufi, !,rttoqarcu{ufi e ce6q Ana
l,nn palorbl rprApocragrl 

rlafollpH-flTHble ycIIoBHfl.
ercs .[LIMLITHpyrou{nna. fl 

'/ suNluufl cesoH fl.n[Ir-

;31il;r. 
niln ue,rer? opoure'ua ,r,Mr(rr.rpyou{aM .S;J";rt.Ei}Lrirr#fi1-

f f n n
AJi>1 i ib lcOKoloDHblx  neK n  nrA.nuun,

I'Jcnorb3orrzlrr.r,i,tfiru,..,i'ri,lrtrrTerHI{M iionoBoAl):Y,iq! 14ppt{rarr,otrroM

I";";;. ;'u u eec'y) u'"y:itoJ*'fri3 X'Jo1,KJ'#9.l"TIf,_fi111pyto_qzr? ce3oH np?rHHMaror BeceHHiif i.---^" 
^'",

. B coorBercrBur.I c AeJreHHer\I roAa Ha ce3oHblpacilpeAerreHr.rn croKa BeAyr He no KarreHAapno,r?ffi 
""lltffffi!ffil""H:ojil' J:;:3""''";3###;cn c r*o*,o.onoAHoro nep HoAa.

FIaeM HX Ao qe.rroro Mec, 
JIeT pflIa c oKpyrfle-

C/IeAyeT Fra3HarlaTb TaK, . MHO|OBOAHOfO Cegoua
THqecKoe [o.[oBoAbe 3a E lax rloMexlaJlocb @ax-
Hacryf lJleHr.rf l ,  TaK H c Ha 

) paHHHM cpoKoM efo
BltscHne fpar{Hubr ce3 

rKoHrIaHHfl.

nyreM c yrranaa p o B aHH n B K axAoM roA y Mec.n rr Frbrx p,#iJ;t:J.1Tlr:fff,::rrltrx AaHrroMy ce3ouy. I{anpHMep, ecJrH Beceuuur? nepr4oA BKfiroqaer Mapr,



anperb 14 Mafr, To, cyMMHpyfl pacxoAbl KaxAoro roAa 3a 3TI'I MecflLlbl, no'
Jryqaror pflA BeceHHHX BeJrHr{HH croKa. ToqHo raK )Ke Mox(Ho noActluTarb
croK 3a nepl4oA Me)KeHH kr aa Kalr4tlfi cegou Me)KeI{u.

Kone6anprr ce3olrHbrx BeJrr.rquu c'ioxa H roAoBoro croKa ycraHaBJIpIBaIor
lryreM nocrpoeHlrs. Teoperr{qecKr.rx Kpr,rBbIX o6ecneqeuHoctefi, Koropble

onpeAeJrflroTcff napaMeTp aMvr x, Co u Cr. flepnrte ABa napaMerpa ' BbIqI4c-
JI'IOT HCNOCPCACTBCHHO NO NOflYI{CHHbIM PflAAM CTOKA CC3OHHbIX BCflI 'II{HH

r{ roAoBoro. Be.nuquuy Crayque no.q6uparb no coorBercrBulo xpunort o6ec-

flpu erou cyMMa ce3oHHbIX cToKoB He 6yAer paBHa noAoBoMy croKy rofi -

xe o6ecneqeHHocrll. 3ro o6tgcgsercr pa3JII{qHeM B creneHl4 LI3MeHr{I,IBocrH
croKa no ce3oHaM H 3a roA (pasnuuraev, C) 14 HanIvrrrr4eM Koppe.nRtunuof,t,
a He QynxUuosantuofi cBffBH Melr{Ay BeJIHqI4HaMI4 ce3oHHoro croKa.

Ans co6nroAeHnr paBeHcrBa roAoBoro croKa cyMMe croKa 3a orAeJIb-
Hbre ce3oHu B. f . Au4pennoB peKoMeFIAyer IIpHHHMaTb oAI4HaKoByIo o6ec-
rreqenHocrb (uttu BoAHocrb) ro.4onoro croKa H croKa JII{MHTHpyIoIJIero
.nepqoAa. Crox HeJII,IMIlTLIpyrcqero nepuoAa oIIpeAe,[tIoT KaK pa3HocTb
MexAy cToKoM 3a foA H c'toKoM JIHMLITHpyIOUIe|O nepUOAa.

Crox ga ilwMrTrapyrcquft ce3oH AoJr)KeH TaKlKe coorBercrBoBarb 3aAaH-
,Hofi o6ecneqeHHocru. TorAa croK 3a HeJIr4MLITI4py[oillufi cesoH onpeAeJluTcfl
no pa3HocTI4 MelKAy CTOKOM JII,IMHTHpyIOUIe|O rlepHoAa H ce3oHa.

HaUpurtaep, Aflq paBHHHHbIX peK c BeceHHLIM noJIoBoAbeM npu oHepre-
ruriecxonr Hx HcnoJrb3oBaHHH Jrr,rMuTupyrcullil rtepI4oA - MerNeHb, a ilr4Mvr'
Tr4pylorrlufi ceaoH - 3HMa. flpuunuafl oAHHaKoByto_ o6ecneqeHHocrb, paB-
.uyro pacueruofi AJrfl roAa r.r MelKeHr.r, no I(pI4Buv o6ecneqeHHocTu HaxoAsr
pacrlerHble BeJIHqHrtbt croKa 3a roA Q..n lz 3a MelKeHb Qm.p.Crox 3a BeceH-
tlrri nepuo.( paBeH:

Q o :  Q " .  n - Q ' .  o '

Crox s6 .,'terHe-ocenHuft ceeoH TaKX{e Mox{Ho paccrluTarb, tr4cxoAs LI3 ltoc-
TaBJreHHoro rpe6onaHnR, uro6u suItaHllfi croK coorBercrBoBaJl pacqerHofi
o6ecneqegHocru. flo xplzsofi o6ecneqeHHocru 3I,IMHero croKa HaxoAI4M Qu.p.
BenuqHsa croKa 3a JlerHe-oceuHufi nepIIoA Mex(eHH paBHa:

Qn-  o  :  Q* .  n -  Q . .  n '

,O6ecneqeHHocrb BeceHHero croKa r.I JlerHe-oceHHero rrepuoAa MoxHo on-
peAeJrHTb rro Kpt4 Bbrrrl o6eCneqeHHocTLI cTOKa Ailfl. ?THx ce3oHOB. Oga nO-
Jryqr4Tcfl OTJIHqHOft OT paCUeruOr? o6ecnetlesHocrH

Taxnu o6pasona, B p$yJrbrare. pacqera Mex(ce3oHHoro pacnpeAeJleHHfl
croKa noJryqarcT BeJruqr{Hbr croKa 3a Ka}KAbItt cesoH H 3a foA. B npune4en-
HoM npl,IMepe AaHbI Q".n, Qp Qo-0, Qr.n.

I4sfioxeHHafl cxeMa pacqera Me)Kc$oHHoro pacnpeAeJleHHr croKa no
ycJroBr{r.o panuoo6ecleqeHHbrx Jrr.IMLITHpylotqux nepuoAoB IIpI{MeHI'IMa Ailfl
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pa3Hbrx coqerauHfi THrra pacnpeAeJreHnfl vr xapaKTepa HcnoJIb3oBaHHfl
cToKa.

2 .  B  n y r p  H c e 3 o I {  H o e  p  a c r p e A e J I e H H  e  c r o  K a  s a '
Btrc?rr or BoAHocrH c$oHa. floetoMy pacqer BHyrpuce3oHHofo pacnpeAe-
JreHHfl cJreAyer Becrn orAeJIbHo Aflfl pa3JluqHbtx rpynfl BoAHocTH. llpax-
THqecKr,tr AOCTaTOTTHO nplrHflTb Tpl{ fpaAaqHH BOAHOCTLI: MHOTOBOAHyIO, K

xoropofl orHocuTcfl croK c o6ecneqeHHocrblo p<33%, cpe4ulorc - c o6ec-
reqeHHocrbro br 33 Ao 660/o vr MaJIoBoAHyIo - c o6ecneqeHHocrblo
p>66%.

nns [epr4oAa Me)Ker-rH orrpeAeJr rror no Mecrr] Hoe p ac [peAeJreHue croKa.
B nepuo4 rroJroBoAb fl, BBr4Ay sHaqLITeJIlHoft BHyrpuMecsquoft HepaBHoMep-

HOCTr{ CrOKa peKoMeHAyercfl BecTI,I pacqeT no AeKaAaM.
Ans KalKAoro ce3oHa BeJrHrrHHbI ce3oHHoro croKa pa3Merqalor rro Bep-

Tr4Karrl B nopflAKe y6unauvfl, kr BbrqucJrflIor HX enanupnuecKylo o6ecneqes-
Hocrb; 3a KalKAbrfi roA no ropH3oHTaJIr4 BbInHCbIBaIor Mecflquue (u.nu .4e-
KaAHbre AJrfl BeceHHero rroJroBoAbx) ne,rrnuuHbl croKa B rropflAKe y6brBaHHfl,
a raKx(e coorBercrByloxlue I{M KaJIeHAapHbIe Mecrlrbl (unvt Aexa4u).

B cooreercrBnn c BeJrHrrHHaMr.r aMrrupnuecrofi o6ecneqeHHocru psA ce-
3OHHbIX BCJIHIII,IH CTOKA (NO NEPTHWANU) PAA6NNATOT HA TPH |PYTIIIbI BOA-
Hocru, trpH oroM KoJllrqecrBo qfleHoB pflAa e xaxAofi fpyn[e AoJr]KHo 6ntrr
npr.rMep Ho oAI4 HaKOBbIM.

Ann xa>r<4ofi r'pa Aaqr4t BoAFIocrH ce3oHa cyMMHpylor MecflqHbre (Ae-
xa.4utre) pacxoAbr c oAHHaKoBbrM rropeAKoBbIM HoMepoM BHyrpH ce3orla,
a raKlKe noAcqr.rrblBalor cyMMbr MecflrrHbrx pacxoAoB 3a ce3oH. I-Iyrerra .ae-
JreHHrr rroJryqeHHbrx cyMM pacxoAoB ga KalKAbtfi uecsq Ha cyMMy pacxoAoB
3a ce3oH HaxoAfT oTHocLITeJIbHoe pacnpeAeJleHlle cToKa no MecflrlaM (B
rrpoueHTax oT croKa 3a ce3oH). 3arerrr orrpeAeJlflor TaKHM xe o6pasorr,r
cpeAHee paclpeAeJreHHe croKa no Mecflqarvr (aexa,qarrr) no BceM fpynfiaM
BOAHOCTH.

VcraHaenr.IBalor, KaKI4e KaJIeHAapHbIe MecflIIbI H cKoJrbKo pag Bcrpeqa-
[rucb AJrfl KaxdAoro nopsAKoBoro IIoMepa Mecqqa. OrHocure[bHafl, Beilr4-
qHHa Mecflr{Hofo croKa (e npoueHTax or ce3oHHofo) oruocurcfl K ToMy Ka-
JreHAapHoMy Mecfrly, I{oropnul ncrpeqaercfl sara6onee qacro AJrfl AaHHofo
riops[KoBoro HoMepa MecflI{4.

tr4HorAa Bo3Mo)KHo HecKoJrbKo BapHaHToB xaneH,qapuofi [ocJIeAoBa-
TeJrbHocrra. B erou cflyqae [peA[otITeHHe orAalor Bapr,raHTy c rrocreneuHbrM
yBerHqeHneM I4JIH yMeHbUeHHeM CTOKa.

Vunoxas nporreHTHoe BHyrpl4ce3oHHoe pacnpeIeJreHHe croKa Ha BeJrH-
TII4HbI CTOKA 3A CC3OH, NOflYIIACM BCJIIItIHHbI MCCflI{HbIX H ACKAAHbIX PACXO-
AoB 3a roA pacqersofi o6ecneqeHHocru.

flonyudHHoe raKnnn o6pasoM pacnpeAeJleHHe croKa B roAy ffErrflercfi
pacqerHbrM H He coAep)KHT B ce6e HHp:HBLrp'yaJrbHbIx oco6euHocreft, ceoftcr-
BCHHbIX OTACJIbHbIM PCAJIbHbIM |OAAM.

VxasaHusuu CH 371--67 MeroA KoMnoHo.BKr{ peKoMeHAyercn npuMe-
Hqrb Aflfl pacqeToB BHyTprrfoAoBofo pacnpeAeJreHHrr cToKa IIpH HaJrHqHI4
AaHHbrx ua6.nroAeHnfi He MeHbrrre r{eM 3a 10 ,ner npl4 ycJIoBHr{, r{To B gTor

nepHoA BXOAIIT KaK MaJIOBOAHbTe, TaK Lr TUIIO|OBOAHbIe H Cpe.qHeBOAHbIe
roAbl.

'  
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MeroA peaJrbHoro noAa. Oror MeroA cocrouT B ToM, rrro H3 rrucJra Qar-THqecKI'IX rnAporpaQon n KaqecrBe pacl{erFloro nu6upar,or ror, y Koroporoo6ecneqeH'ocrb roAonoro croKa, 
'n^*^ripyrula.o 

nep'oAa u ce3oHaonusxu K pacuerHofi o6ecneqeHHocru. n;; aroro BeJrHqHHbr roAoBorocroKa 14 croKa 3a JIHMHTT'I pytolllnfi neplroA u cdsoH BbrrrucbrBaror B nopflAKey6unanun H Bbrqucrrsror rzx oMnr4pr4qecxyro o6ecneqe;";;;; ;o Qoprrayne:

P:mlooo/ ' .
B p$yJlbrare aHaJII43a noryr{eHHbrx AaHHbrx nu6vparor peaJrbH ttrt rur-porpaS, coorBercrnyroqaft rocraBrleHHoMy rpe6onaiil 

-pil;crea 
o6ec-rielleHHocrlz roAoBoro croKa 14 croKa n]i.Mr4Tupyroulero nepHoAa pacueruofi

o6ccnc'lclrrrocr,. Ec',u lrco6xoArzvo oro6patT ,rnono,quufi roA, ro ecrbecJIH pacllerHas o6ecneqeHHocrb 14 Meer 3HaqeHHe, HarrpHM 
"p, 

iS inu gS%-,
IHbre roAbr c o6ecneqeHHocrbn or 67
ou{ero prAa pacxoAon).
,arvro o6paqarb BHtrMaFrHe Ha io, .tro6nl
Urfl AaHHoro par?oHa.

rHAporpacpe onpeaerqror npoueHTHoe rroMecflq-
HOe pac[peAeJreH?re croKa. PacqerHlrrl rolonofi crox Qr.p, Hafi4eUUlrr? noxpueort o6ecneqeHHocru, pacnpeAeflf lercq no MecflrraM B coorBercrBrzu cnPoqesrubrM paclpeAeJreHHeM B pea,,,rbHoM roAy.

llonyuenHoe raNuu..o6pasoM peaJrbHoe pacrpeAeJreH,e croKa, np'Be_
AeHIIoe K roAy saAaHHoft o6ecnetleHHocru, npunuuaror B KaqecrBe pacqer-
HO|O paclpeAeileHufl.

- Bu6parb pacqerunttt ruAporpaQ no cnoco6y pealrbHoro roAa Moxrro.o6ocHosauHo roJrbKo npr 6b.trrruou qacJre 
"u"6n'ra.uutr._ 

nip"anu 20JIer H 6o.nee. llpn ueus[reM repuoAe Ha6.nroAeurari orHocnTeJrbHarr BoAHocrb
roAa v ce3oHa (o6ecneueuHocrt) He Mo)Ker 6um AocraroqHo HaAex{HoycraHoBJreHa r4cxors H3 HOMepa B rropflAKe y6unauun Tax, [pr4 KoporKoM
pflAe Ha6,rlro4enufi troxer oxaearlcfl, rrro Bce HMeroxlr4ecs roAbr 

"ubnr4alttufi ssnn rcTctI Ma/IoBoAHbIMH 14 r4st4xqucfla rreJrb3r nu6pars ii" .paarra.o,
HH MHoroBo,{Hofo roAa, a roJIbKo uanono4uuri roA.

$ 6. ffocrpoeul'Ic ltptrBoii oGecucrrerrrrocru cyrorrur,rx pacxoAoB BoAbl

Kax yxe orMerraroc', pacnpeAeJleHl,Ie croKa B TerreH[e foAa Mo)Ker 6rrrl
npeAcTaBJIeHo He ToJIbKo B BHAe xpoHoJlofnqecKofo xoAa pacxoAoB rro
MecgIIaM I4JII4 ce3oHaM' Ho TaI(X{e B BHAe KpHBblX npoAoJl)KureilgocTkr krJIr4
o6ecneqeHFrocrLr cpeAr.rHx cyror*rbrx pacxoAoB. Kiiruuo ;a;;;;"eHHocrr{'cyrorlHblx pacxoAoB noKa3blBaer npoAo/TIKHTeJIbHOCTb CTOflHI{g pacxoAoB,
npeBbrrxarcuux 4aHuufi HJrH paBHbrx eMy; oHa orpa)Kaer pac[peAeJreHue'pacxoAoB B TerIeHHe foAa. Kpunan xe o6ecnerreHHocrg cpeAHHX roAoBbrx
pacxoAoB, MaKcr,rMaJrbHbrx, MHHr.rMaJrbHbrx H Apyrux xapaKTepr43yeT pac-
npeAeJreHue HX B MHoroJrerHeli nepcnexrune.

Kponae rofo, Kpt'IBafl o6ecneqeHHocrn cyroqHbrx pacxoAoB uMeer rBepAo
ycraHoB/IeHHbIe KoHIIbl xpznofi, To ecrb a6co,niorHtrfi uaxcuuyM H a6co-
.nrcruntft MHHHMyM H3BecrHbI, H sakala rrocrpoeHnfl KpHBofi o6ecneqeHHocru
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cyror{Hblx pacxoAoB cBoAHrcrI K o[peAeJreHHrc pacxoAoB pa3flHrrHori npO-
AOJrX(HTeJTbHOCTH CTOsHHtr.

OcHoeuofi xe saAaqeti nocrpoeHprfl r{pr{Bbrx o6ecner{eHHocrr4 roAoBbrx
pacxoAoB, MaKcHMaJIbHbIX VIJIH MHHHMaJIbHbIX pacxoAoB flB.rlflercrr vx
9KcrparoIrflI\Hn A/Ifl onpeAeJIeHHfl pacxoAoB pegxofi rroBrop.fleMocru. B erou
cocrcHT cylqecrBeHHoe paBJIHqHe arHX AByx BHAoB xpunoft o6ecneqeHHocru.

Cyulecrnyer ABa cnoco6a ilocrpoeHHfl KpHBorl o6ecneqeHHocrr4 cpeAHHX
cyroqHbrx pacxoAoB: [ocrpoeulreo6o6uleuuofi, unu a6co,nmuofi, xpnnoft
H nocrpoeHae cpe4Heft xpraeoli.

llocrpoeuue o6o6trleHuoIl, t4rlr4 a6co,urcrsofi, xpnnorl o6ecneqeHHocrK
cyrorrHbrx pacxoAoB 6uno npeArrox{eno L. LI. KoqepHHbrM. Ans rocrpoe-
uun o6o6qennort xpnnofi cpeAHecyroqHbre pacxoAbr 3a Becb nepnol Ha6-
nrc4crrnt? Qt ncr) paclloJlarator B rropaAr{e y6unanun or a6co.nrorjroro MaK-
cI'IMyMa Ao a6coniorHoro MHHHMyMa 14 Arrfl. Ka)KAoro pacxoAa Bbrr{HcJrflror
efo eMrr.rpuqecKyro o6ecneqeHrrocrb no oAHofi Hs Qoprrlyn, frpHBeAeHHbrx
paHce. O6o6qcurrafl r(pr4rafl, rro Muernrro [,. u. Ko.repirui, xapaKrepu3ye,r
a6co.nrcrsyrc il3MeHqaBocrb croKa 3a MHoro,ryersufi nbpuoA. Oanaxo nocr-
poeHLIe o6o6qeunofi xpnnoir AonotHo rpyAoeMKo, oco6euso np7 HailHLruH
npoAoJIlKIireJIbHF,Ix Ha6,nrcAesuir.lTpu Hailr4qr4vr AaHHbrx Ha6nro,ienraft scero,.
Jllrub sa 10 Jrer irpuxoAr{rcf pac[oJrararb B ropflAKe y6unariua 365 . t0:
:3650 pacxoAoB.

Cpe4nroro KpHByro o6ecneqeuHocru cyroqHbrx pacxoAoB crpoflT no.
cpeAHHM 3l-IaqeHH fl M. p acxoAoB BoAbl p a3rr4r{Hofi o6ecneqeHHocrg, noryr{eH-
HbrM rro Kpr4BbIM o6ecneqeuHocrz 3a orAeJrbHbre roAbr.

llocrpoeu[e cpeAHefi xpnnofl.r o6ecnerreHHocrn Aflfl HsyrreHHbrx peK r{e

I|Kta:rlfler 
rPYla B cBfl3u c ony6nur{oBaHueM HoBoro BoAnoro KaAacrpa

CCCP. tso eropofi cepnu BoAnoro I(aAacrpa rroA Ha3BaHHeM oOcHosHbre
fr4ApoJro fHr{ecKHe xap aKTepHcrHKr4 ) n QOH4OnOfi ra6.nuqe irpH BeAeHbr AaH_
Hble xapaKTepHbIX cpeAHecyrotlHblx pacxoAoB BoAbI, a HI\{eHHo pScXo{bI:
npoAorlx{HreJlbHocrlTt^3O AT.y (wnn o6ecneqeHHocrn 8,3 0/o), 90 Atrdfi (o6bt-
neqeHHocrc 25%), l8g 4H9Pt (odecneueHHocrb 50%), 270 itiefrr (o6ecneueH-
Hocrb 75o/o), 355 AHeri (o6ecneueFrr{ocrb gT%), a raK}Ke roAoeor? MaKcH-
MyM 14 MI4 HHMyM. ?ru pacxoAbl rIpHBeAeHbI KaK 3a orAeJrbHbre roAbr, TaK
H sa Becb rrepuoA sa6nrcAeuuft (nx.nroqas lgO2 r.). Ocpe,rlneHHbre 3HarreHHs
xapaKrepllblx pacxoAoB h npeAcraBrrrror co6ofi opAHHarbr cpe4ueft rpunofi
o6ecneqer{Hocru cyrorrHbrx pacxoAoB 

r ' '

ConocranJleHl'Ie o6o6qeHnofi H cpe4neft Npunofi o6ecnerreHHocr6 cyroq-
HbIX pacxoAoB noKa3blBaer, Irro B npeAeJrax or 10'Ao g0% o6ecneqeHHocrr4
o6e xpunble or{eHb 6nusxu. Kpafinlre )Ke yqacrKr4 r(pr.rBbrx 3HarrHTeJrbHo
pa3JrHqarorcrr. B eepxnefi qacrH o6o6rr\euuafl r{pHBarr uAer Bbnue, a B Hrz}K-
ueri qacrn HHx(e cpe4Hefi xpunofi (p"c. 24).'

L. n. Coxononcxufi cqnraer, r{To- npH6.nzx<e[rHo o6o6qeHu afl, KpHB&fl:
o6ecneqeHHocra cyrorlHblx .pacxoAoB Mox{er 6lrm noJryqeHa Lr3 cpe1Heli:
xpl'Inofi nyreM rpaSuuecxofi excrparroJrflqru cpeAHefi xpueofi o6eineqeH-
HocrH or pacxolos l0- u 900/o-Hofi o6ecrerreHHocru x a6coJrrorFroMv MaKcH-
MyMy r-r MHHr{MyMy.

cpeAnrx KpHBafl o6ecneqeHHocr' cyroqHbrx pacxoAoB Aaer [peAcran.
fleHl'le o pacnpeAeJIeHHH paCXOAOB B TeqeHr4e foAa or cpeAHefo MZIKCrrMoJrb.

gl.



Pnc. 24. Kpnaue o6ecneqenHocru
cpeAHecyToqHbrx pacxoAoB:
/ - o6o6ulenuaa: 2 - cperqHrfl ,

HO|O AO CpeAHefO,Mr4HHMaJIbHOrO 3a MHOrO-
JreTHHrl rIepI,IoA, To ecTb B npeAeJrax HeKo-
TOpOfO CpeAHerO rro BoAHocTH foAa. B ceq-
3r4 c 9THM 6o.rlee 6nngt<oft K HeKoTopoMy
peaJrbHoMy pacflpeAereHr4ro cTor(a Mox{Ho
cqHTaTb cpeArrrorc Kpfi Byro o6ecneqeHHocTr{,
Aaroulyio kapaxrepHcrHKy cpeAHefo rHrro-
BO|O pacnpeAeJreHr4fl cToKa, npHMepHo cooT-
BercrByroqero rarroBoMy rr4Aporpa$y, no-
ryr{eHHoMy nyTeM ocpeAHeHr{r pacxoAoB
no oAr.rHaKoBbrM Qaaau poKHMa.

B [paKTr.rKe BoAoxo3sficrneHutrx pac-

.;4"* # o# 
" x iliH ;ff TJ, l#;1" 3i!'.f i3 :

sHep|I'II4 o6ltquo noabsylorcq o6o6qeHHofi xpueofi o6ecneqeHHocru. B Apy-
rux cryr{a9x Ailn xapaKTepLrcruKu cpeAHefo BHyrpHnoAoBofo pacnpe-
.4eJIeHHfl croKa Mo)KHo HcrroJrb3oBarb cpeAHIoIo KpHByro o6ecne,{eHHocrl,I.
HeAocrarl(oM KpHBofi o6ecnerleHHocrn cyrorrHbrx pacxo,4,oB flBJrflercfl or-
cyrcrBne npeAcraBJleHufl o KaJreHAapHofr nocneAosareJrbHocru pacxoAoB.

' 
$ Z. Pac'rer BnyTpl{ro4oBoro pacrpeAeJreunfl croxa rrpu oTcyrcrBrdn.

rrJrrr rreAocraroqHocrr{ [aHHbrx runpouerprau'€cr(rax na6lrogennfi

IIpu orcyrcrBuu HJIII HeAocraroqHocru AaHHbrx Ha6,nrcAeriufi pacr{er
BHyTpr.rroAoBofo pacnpeAeJreHHrr croKa BeAyT:

a) no MeroAy ruApoaorHrrecr(oii arranoruu;
6) no cyqecrByloql,IM pafioHuluu cxeMaM xapaKreprrcruK BHyrpuroAo-

BO|O pacnpeAeJreHHfl cToKa.
ocnosHHr\d MeroAoM pacqera BHyrpHroAoBoro pacnpeAeJreHufl croKa

HeH3yrIeHHbrx LtJtH HeAocrarorrHo r43yqeHHbrx peK paBHuusofi Teppr{TopuH
sBJltercfl MeroA rl{ApoJlorzqecxofi aHailoil4t4. Bnu.qy 6onruroro qzcJra
Sarropon, BJII4 flIolqvxHa pacilpeAe/reHHecroKa, nu6op asa.nora no Bnyrpr4-
roAoBoMy pacnpeAelleHlllo croKa 6o"uee 3arpyAHeH, qeM rtpu Apyrvrx .rr41-
no.nnnuuenr{u Y n tnrrAf ,r \,1'

llpeAaapl{TeJlbHo peKy-aHaJror HaMerraror no cxoAcrBy KJrHMarHr{ecKHX'
ycnonufi, TaKLIX, xax pe.ur@, rHAporeororr,rqecKoe crpoeHue, rroqBorpyHTbr,
3aJIeCeHHOCTb, ga6O.[o.reHHocrb, o3epHocrb H Apyrux q)axropon, o6ycnon-
JIH BaTOUIUX eCTeCTBeHHyTO 3 ap ef yJru p oBa H HocTb cToKa.

OxosqareJlbHo aHaJIor nu6uparor B .pesyJrbrare conocraBJreHvfl ro-
AoBbIx, ce3oHHbtx I4 MecflqHbrx Beflvr{HH croKa no paccMarpr.rBaeMofi pexe

B OTHOITIeHHH npOAOJTX{HTeJrbHocTH noaoBoAbg t4 Ao}KAeBbrx naBoAKoB,
MaKCHMaJrbHbrX yponuefi, nepecbrxaHufl, npoMep3aHHfl vr ApyfHx xapaK-
tepucrHr( peqHorc 6accefiHa.
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flpu orcyrcrBl,Iu no,nnofi aHaJIorI4H B pacrrerbr Buyrpr.rroAoBoro pacnpe-
AeJIeHr4ff CTOKa BBOAflT rronpaBKr.i Ha HeTOJIHOTy aHaJrOrHLr.

Pac,{er BHyrpnroAoBofo pacnpeAelreHvrfl croKa npu orcyrcrBur4 HJrr.r He-
AocraroqHocrrl rHApoMerpuqecKnx na6,rrroAeurafi ne4yr no p accMorpeHHoMy
paHee MeroAy KoMrroHoBKr4, Ho napaN{eTpbr pacnpeAeJreHr4fl (HopMa foAo-
BO|O CTOKS; C€3OHHO|O H JIr4MHTripyrOU{efO nepr4oAa, xoeQQHrIraeHT BapHa-
trI4r,I roAoBoro H ce3oHHoro croKoB H T. a.) onpe4eJrrror rro aFrarornu c
apyroti pexofi, Ha Koropofi nponoAuJrr4cb AJruTe,r'rbHbre rnApoMerpr,rqecKr.re
Ha6,'IrcAeuuq.

Ecnu TJIoIIIaAH no4oc6opa Hel43yqeuuoft peKH H petr4-aHaJrora 6nysxu
IIO BeJIHTIHHS, a paClpeAeJIeHHe CTOKa IrO MeCflqaM H C$OHaM 3a tOAbI COB-
MecrHblx Ha6,lrcAesIafi or.nnqaercfl He3Har{HTeJIbHo, To AonycKaercfl HeIIo-
cpeAc'fBeHHoe nepeHeceHHe npoqeHTHofo pacilpeAeJreriHfl cTor(a B aHaJrofe
(no.nyueuHoe FIa ocFIoBaIIHH AaHHbIx sa6.nroAenuft no MeroAy xolrlnouonxu)
Ha paccMarpr4BaeMyrc peKy. :

'  
i lns paBHHHHbIX peK c 6o,nsuruM KornqecrBoM o3ep, a raKx(e AJrt rop-

HbIX peK, rAe Ha pacilpeAeJleHue croKa s 6orlulofi uepe BJIHfler BbrcoTa
no4oc6opa, no4o6parb aHaJror c 6nusNuM 3Har{eHHeM BeAyulrzx SaxropoB
(osepHocrur, Bbrcorbr eo4oc6opa) o6rrqrio r{e yAaercr.

B raxux cryqaflx Arn pacqera BHyTpilroAoBofo pacrpeAeJreHufl cToKa
no fpynne LI3yr{eHHbIX pel( ycTaHaBJIrIBaroT 3aBHCtrMOCTr4 OCHOBHbTX llapa-
MerpoB pacnpeAeJreHnrr croKa (nopva crQKa AJrrr ce3oHoB, roAa H JrH-
I\{HTI4pyIouIero nepuoAa, xoaScpuUaeHT Bap vra:|..r4vt foAoBoro cror(a, oTHoire-
nne xoa$Ququenra BapHarILrH ce3oHHoro rr roAoBoro croKa H T. A.) or
o3epHocrkt Alfl. paBHI,IHHbIX peK vJrrl or Bbicorbr no4oc6op a Ailn ropHbrx peK.

B uyrp u roAoBoe p acrpeAeJreune c'ror(a rrui:lyrrelrrroir pexn B FreKoropbr x
cryrlaflx Mo)Ker 6ltTb ycraHoBJIeHo npu6JrH)KeHHo rro cyqecrnyrculrau pari-
oHHbIM cxeMaM pacnpeAeJleHur croKa tto MecflrlaM H c$oHaM (e npoUeHTax
or roAoBoro croxa), IIoJIyqeHHbIM tlo AaHHbrM ua6nrc4euvtit Ans, pa3JIHqHbIx
JIer BoAHocrH. Irlcno.[tsoBaHl4e pafiouuux cxeM Bo3Mo]KHo roJrbKo IIocJre
npoBeAeHr.rfl noJreBoro o6c"neAoBaHHrr peKH r.r npoBeAeHLrf KparKoBpeMeH-
HbIX rHApoMerpHrIecKHX Ha6"rrcAeriuit, yctauaB/rr4Baroqr4x orcyrcrBue a3o-
HaJrbHbrx AJrfl aroro pafi,oua Srusuxo-reonpaQuuecKr{x yc"rronnfi .

I r a s a V. OOPMI4POBAHI4E ITOBEPXHOCTHOIO CTOttA

$ 1. Ocnonrrble flpe11nocbrJrrlr n BbrffBJreur,rro MexaHr4BMa npoqeccoB crofia

CrexaHne, noBepxHocrHafl axr<yrrrynrqun, uHsu.nrrpaqr{fl. f,nneuue
noBepxHocTHofo croKa, no H. E. !,o,rrroBy, cocrokrr u3 cJreAyloulnx qeTbl-
pex Qaa.
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Puc. 25. Cxeua QopnuponaHr.rrr JrHBHeBoro
naBoAKa (no H E. f lonrony):

/- AoxAr; 2- ua,taaruas easai J- Sasa no4t-
eMai 4 - @asa noJrnoro croia; 5 - @aea cnaAa.

KaHHU AolKAeBor? BoAbr co Bceri
uIoIqaAH 6accefiHa. flornoueHue BoAbI nor{Bori ilocrerreHHo yMeHbrrraercfl.
3ra_Qasa 3aKaHq'Baercfl B MoMeHr npeKparqeH,fl Ao)KAfl.r{ernepran 

Qasa (cna4 [poAoJl]I(HTeJrbHocrurc ro)' npaaatuBJrrrer flB-
JreHHe croKa rrocJre rrpeKparqeHHrr AoxArr Ao oKoHqaHvfl croKa.

Tar Mo)Krro npeAcraB'Tb cxeMy QopvrvpoBaHHrr croKa npv ycJroB,a
oAHHaKOBOfi ga BpeMfl AOIKAfl efo HHTeHCHBHOCTH r,1 paBHOMepHOfo pacnpe-
AeJIeFII4rl Ao)KAfl no nJloulaAH. B AeficrBHTeJIbHocrH flBJreHve AolKAeBoro
croKa npoHcxoAHT 3HaI{fiTeJIbHO CJrO}Kr{ee Lr3-ga HepaBHoMepHocrr,r AoxAer.iH oxBara I4IIIH nJIoIrlaAH 6acceftHoe. Eonluiyro poJrb e npoqeccax croKa
afparcT rpyHTbr (ux crpyxrypa, BoAonpoHurlaenaocrl), onp.4en"rourme ue-
JII'IqI4Hy rtpocar{HBar.Hfl. Kponae roro, BeJrgqr.rHa [pocarrgBaHvfl 3aBr4cHT
oT npeArxecTByroqefi yBrax{HeHHocTH fpyHTa.

flo HccJIeAoBaHnnM H. E. f,o"nrona, noBepxHocrHuri croK B rolKHbrx
pafionax Vxpauur'l o6pasyercff ToJIbKo rrpu 14HreHcr{BHocrH Ao>KAs 6o.nrue
0,5 unluuH kr trptr o6urenr cJroe BbrrraBrrr{x ocaAKon.6onee l:S i4;. Ha6,rno]
AeHr'rflMH B Apyfr.rx Qrzsuxo-reorpasnuecKr{x pafiouax rroJryt1s115r npr{MepHo
TaKue x(e BeJIHqaHu (15-20 nu) norepb ocaAKoB Ha cMarrgBaHHe norrBbr
Lr pacr6TeJlbHocrI4, Ha 3aIIoJIHeHHe yr"rly6nenufi. K nepeouarrafibHbrM 11o-
TepflM orHocHTcs raKx{e l4cnapeHue BbrnaBlrruX ocaAKoB. OAHaxo BeJrr{-qHHa sTHX noTepb He3HaqI{TeJIbHa nO cpaBHeHHrO C npocaqHBaHHeM BOAbI
B rpyHr.

T a x u v  o 6 n e e n n r  r r A ' F n [ r  n n a  r l r o o . r  ^ r ^ ' a  - - ^ d . * - ^ * ^ - :  ^-y-v- i jue_vryr ,  d iu iurvr  DLs \ i jd l5Di  u iuna luu iJ i  i .  f iauJ l ioAaTbcF= ToJtbKo
npH AJrHTeJrbHbrx H 14HTeHCr{BHbrx Aox(,ux.

flpoua.. QopnaupoBallfl tloBepxHocrHoro croKa npu TagHlrv cHera
aHaJIorHrreH paccMorpeHHoMy. B nepBble MoMeHTbr raflHr4fl cHera Bcr BoAa

.,Ha.nnqlte npoMep3uero cJIofl rpyHTa vrr4 ile1nuofi xopxu B sHaqgTeJrb-
HoIl cre[eHH yMeHblrlaer npocarruBaiue. B ornurrHe or.qoxlefi sau6oJrbuge
norepn Ha npocaquBaHue ua6nrcAarorcs B KoHqe cHeforaff Hr4fl,, a He B Ha_
qaJIe.
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H ep a anonaep Hoe s aJI eraHLIe crrera o6ycfl osn r.r Baer H3MeHSHH e Bo Bp eMeH H
nJIolqaAH cHeroraflHIas. CuaqaJla cHer raer Ha oTr{pbrrbrx Mecrax r47rvr Ha
tolKHblx cKJIoHax Bo3BbtlIeuHocreli, 3arer\,r cKorrHBrrruftcs, n rny6or<Hx rlo-
HHIKeHHflX pe.nleQa up uaxoFreu, B sapoc.rrrrx r{ycrapHHKoB r{ Jreca.

KoaQ$uuueHr croKa or cHeror aflHvrfl o6rrqno bonrlrre xoe$frzugeHTa
croKa or Ao)r(Aefi. Ol.uaxo B lolKHbrx par?oHax r{HorAa Becb cHer crar4BaeT,
Ile AaBafl crol(a. 3ro vo>Ner 6ltrs npli 3arrrx(rroM cHeroratrHuu, npg MaJIbtx
3arracax cHera r4 ua c.na6o npoMep3uux rpyHrax.

TaNanl o6pasona, npa Bbt[aAeHr4H Aoxqer? Ltlru raflHr4rz cHera n Qoprraa-poBa[II4H noBepxHocrHofo crol{a npr'rrrr. iMaer yqacrHe To,rrbr(o rjeKoropafl
rlacrb aruoc0epHblx BoA. ?rn ocahr<li (Ao>xAeBbre rzJrv cHeronue) Ha3brBa-
lorcs aQQeN'rraeHbrMa LrJlH CIOXOO6pa3yrorrlnMr4. cyunrapHaa'Beilv!ffiHa
norepl aruoccpeprrbrx BoA ltpu r4x creKantr4 no nonepxHocra 6accer?ua uo_
XCT 6UrI BbIPA}KCHA XOAQ$UIIHCHTOM CTOKA N VilU B BHAC CJIOfl NOTCPb
Qil, JWlw'.

Bropar Sasa npoAonxaercfl
oT Harrala noflBIeHr{q nepBbtx
cTpyeK noBepxHocTHofo cToKa Ao
MoMeHTa noAxo,qa crpyfi K pac_
cMarpuBaeMoMy crBopy. Oro ua_
qaJro noBepxHocTHOfO cToKa _
Qaaa noAteMa c npoAoJr)KrdreJrb-
Hocrbro rz. B gTor nepaoA npoAoJr-
)Kaercrr noinoqeuue BoAbr noqeor?"

Tperna $aza (npo4onNr4reJrb-
Hocrbro rr) npeActasJrfler co6ofi
f lBJICHI{C NO,TIHO|O CTOKA TIPH CTC.
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r-Ae T - xoaQSHuHeHr croKa;
x - BbIcoTa cJroti  BbtrIaBuHX OCaAr(OB;
h - srrcora cJrofl croKa.

BrrpaxeHue (142) nroxuo 3anacarb rai l :

! :  t -  + :  I  - q .

( r42)

(r43)

lr
I .

ft
I
I

I

fio6enauue. ArnaocQepHbIe BoAbr rro noBepxHocrr.r 6accelina creKalor
B BI4Ae lte,rsqaflturHx v3BuJrHcrbIX pyuer:rxoe.,llo sruu pyuer?xau BoAa rerler

,\nuua nyrefi_ cf.[onoeono 4o6enaHHq He6oJrbrr]aff, r{aqe He npeBbrruaer
coreH MerpoB. Anilsa pycJloBoro 4o6eraur{fl Bbrpa}Kaercfl corHflMrr H Tbr-
cflqaMH KI4JTOMeTpOB.



y?x H Jrorax). Ora ceru Bbrro"rrt;';,;;;;e,iceru;;;;; ji;:,tJ#,::rlf ffifi.::ff ::i:l?,.;'ffiyBeflHqHBafl pacxoArr e uer?.
lloc'rle lpeKpaqeHHfl Aox{Afl ,HrIr4 TarHtag cueraricreKaHr4e tto rroBepx-Hocrl4 6 accefis a -^ c K"I'H onoe 4o6eru n 

"u' 
- t u *"u"o",u erc, B orHocHTeJIbH oxoporxafi  cpoK. 3arena nocrerreHuo (roxe 

-u -*opo"n'e 

cpoKu) saxaHva-Baercff Ao6erasae ro Me,.rb.rafirr;:e1, 
$an"rnlqru_..nofi ceiz lno,r1"nrnn,nox1wnaM H .rrorav. Taxar,r-o6puuono, uennua firuart raAporpa0uuecxarcerb nB.rrrercn pa6overi qacrbro:i:t .;Ap;il;$iuecxoa cera ronrxo B ne_puo4 co6wpauun cKJroHoBoro croKa.

cxepra irc6er.1yr'11 BoAbr rra peqHblx 6accefi uax ueofupal=aercnc noMo_-rrlbro nuuuii orHoBpeMeH'oro a,io._.un"r;;-;;;;;aeMbrx r.r3oxpo' avu (puc.26,a). I'Izoxpoubr re.rrflr secr 6acc efiu na pina 
"irruraox. 

Bpenaa, 3a Koropoerracr'rra BoAbr, BbrnaBrrafl B HeKoropori'rui,i ai"ceriua,aoo.ilu, Ao pac_cMarp'BaeMofo 3aMbrKaroqefo crBopa, Ha3brBaercfl BpeMeHeM 406er.aHvra.Jrn6as qacr,rra BoAbr, HaxoAnrrr ur"'r-ii'iiiiriia",_o.paFr'qeHHofi nepnofiH3oxpoHofi, anaeer oAr'r'aKoBoe BpeM.rr ao6..ani-i," il;'"i;;;;'rdiHaxorn_

rrlarcfl e nro60fi ToqKe nJroqaAr.r, ofpaHr.rqeHHofi nropofi r{3oxpoHofi, r.rueeryxie_Apyroe BpeMn 4o6eraHar H T. A.
Ito'rlo)KeHHe H3oxpoH He Moll(er 6ltrl nocrorHHbrM: rro Mepe H3MeHeHHflcKopocrefi 406eraHkrfl HsoxpoHbr AoJrx{Hbr MeHrrb cBoe [o/rbxeuae. !,,rrnHaqa"Iblloro nepHoAa creKaHl-rfl 

,r'I3oxpoHbI c/teAoBaJlo Osr crpoHro no ano-pocrr{r\r Ao6erauufl r,iln Nre.[l'{afiuer? npever"ofi raApofpaQrauecxoli cerr4,co6aparoqeft ocuo-sHylo qacrb croKa ArTfl sroro r-repHoAa co cKJroHoB, Aa"rreeno cl(opocraM Ao6erauur na 6onee KDVnrrrrrX R^rrr{*.ny
ceru I{ r. l. KpoMe roro, n xax4uri l,rr
uoli cncreunr Ha6nroAarorcfl pas.rraqH
c[aA HJ\W rroilr{oe flpeKpaqenHe cTor{
CTABHTb TOJIbKO KAK I,I3OJIHHI4H, OTBCT
qeHrzflM cr(opocreli 4o6eraHua.

$ 2' ocnonHr,re Ba*oHoMep'ocrr4 B rrpo{eccax rroBepx'ocr'oro crofta.Meto4 r{BoxpoH

i l -q ,
I

I'pa$ur pacnpeAe.reHuq n.norqa4eli oAHoBpeMeHHoro creKaHH, . lu.-p oMe xa rrH u.. 
111 :-: 1"!? lp 

oqecca. noBep xHocrHoro cro Ka, orp a)Karorqa riMexaHa3M 4o6erauafl nocrynaroqef

.o 6accefiHa c r43oxpoHaMr4 croKa. nDo-
rKr4 Bper,rgH\"c (prnc. 26, a). fl.rrorqdan
KPoHaMa fr, fr.t. f n, Ha3brBarorce gacr-
) creKaHafl. C 1nruxafiwefi qacrHoli
eBafl HJ|H OT TanHLra cHera) AocTafaeT
tfl r; c rrrrox\aAr f, _ qepe3 2r, f 

" 
_

onpe4e.rraB nJraHrrMerpoM rrJrouiaA' MexAy HsoxpoHaM' croKa H BbrDa-
3t4BHx B Aorr r rx  oro6uef i  r r r rorqaA'no4oc6opu+,+,  

+  .+ , ; ; ; -
Ho fiocrpoHTb rpa$nx pacnp€Ae/IeHzfl Bo BpeMeHa qacroTHbrx unouraAefi
oAHoBpeMeHHoro creKaHan 

! 
: f {") (pac. 26, 6).

[Iepao4 BpeMeI{H 4o6erauafl c caMor? or4anennort TorrKH 2acceftua gosaMblKaFolilero crBopa Ha3bIBaIor 6accefiuouuit H/ra cyMMapHhrM BpeMeHeM* 4o6eraHHfl (r"r*.).
.PopMr{poBaHr{e nn4porpason. cAe.naena ABa AonyueHHfl. llepnoe:NOCTYN/TCHHC BOAbI B PC3YJIbTATC CHCfOTAgHHfl HNLI \OH<Afl NPOACXOAI,IToAHOBpeMeHHO nO ncerl n"rroqaAH 6accelina , u *un Ayro npHHffTyro eAHHHUyBpeMer.rH (cyrxa,.u ac H r. A.) B npeAe/rax nceii nnorq aru coAHHaKOB Oilt uu-Terrcr4BHocrbro. Ecnu, Harrpr4M€p, B [epByr,o eAr.rHr.rqy BpeMeHr{ flocry[aer

4  3axas  Ne  1027  
gT

2 a
6

, t 6
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Puc. 26. Cxeva HsoxpoH
naou{aAefi (6), rpaQux

.l_o* (a), rp.apuK pacnpeAelreHvrfl qacrubrx
BoAoorAaqn (a) rr rnapoipa$ crora (a).
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KOJIIIqeCTBO BOAbr, paBrroe X1, TO 3Ta BeJrH'lVHa Ha6JI.rOAaeTCtI FIa Bceri IJIO-
UIaAI{ BoAoc6opa; ec/rH B KaKyro-Hu6yAb Apyryro, rpol43BoJrbHo Bbr6paHHyro
eAr{HHUy BpeMeHH nOCTynaeT Apyfoe Ko,THqecTBo xi, ro efo TaK}Ke I]pH.
HHMaTOT OAHHaKOBbT\4 AJrfl BCefi nJrOulaAH BOAOC6Opa.

Bropoe AonyqeHue - cKopocru creKaHafl BoAbr ocrarorcfl HeH3N,{eFrHbrMI4
BO BpeMeHA, C,rreAOBareJrbHO, 14 r43OXpOHbI CTOKa npHHUMaeM HeH3MeHHbIMH
BO BpeMerru.

f lycrl  hr, hr.. .  hi  -  cJrou BoAbr, creKaloqefi  c 6accefiHa B pe3yJlbrare
BbInaAeHr{f Ao>r<An r,rJrH cHefoTafHHfl. B npHHflTbIe HHTepBaJIbr BpeMeHI4, TO
ecrb cTor{oo6pa3yroulafl qacrb ocaAKoB Hrrr4 cr-reroTaflHvlfl,, B AaJrbHefiueM
Ha3brBaeMafl BoAoorAar{eri. BoAoorAarra B Jrc1ofr LrHTepBa,'r BpeMeHH paBHa:

h r :  x i - a n :  x i [ ,

rAe Jf, - cJrori BoAbI or ocaAKoB Hrrr4 cHeforaflHrrfl, JrrJvt;
an- cJror? norepb Ha r4rrQuJrbrparluro H aKKyMyJrruHIo (sa4epNanue)

B rroHuxeHuax pe"nre$a;
11 - xoaoQzquenr croKa or cJlot oaaLKoB xi.

PaccuorpHM, KaK 6ylyr SopuupoBarbcr pacxoAbr B 3aMblKaroureM crBo-
pe 1/. flpe4nonox(Hl,r, r{To rrpoAoJr}Kr.rreJrbHocrb troAaqn BoAbI ua no4oc6op
paBr{a rpeM cyrKaM (pac.rerrrrre HHTepBaJrbr Mo)Kno 6parl s rrc6Hx eAHHH-
rrax BpeMeHH: cyrKax, qacax MLIHyrax u r. A.) fpa$nx BoAoorAaqu3rpa'

Qu x qacrHblx n.rrou1a4efi AaHbr Ha pacyH xax 26 , e u 26 , 6. Bpenrn Ao6eraHllfl'or 
uau6o,ree yAaJreHHofi roqxn no4oc6opa Ao 3aMbIKauIIefo crBopa npu-

MeM paBHbIM TMar(c:5 Cyrxaru. TOrAa CriyCTt CyTKI4 nOCfle H'lnaila BOAO''O-
I:a!.H K 3aMbrKaroueMy crBopy creqer BoAa c flepBofi qacrHoll nJIoqaAH fl,
IIDI,IqEM BCJIHIIHHA CTOKA:

Qr:hrf , . (145)

flo ucreqel:akr AByx cyroK Ao6ex<zr Ao crBopa cToK co BTopofi qactnofi
nJrorqaAr4 f, frpv Berarrr.rHe cJlos BoAoorAaqa, Koropas,6una eu1e B nepBoM
HHTepBaJre BpeMeHLr, TO eCTb C rr,lOirIaAIZ /2 CteUer KOTHTIeCTBO BOAbI, paB-
uoe hrfr. O4fionpeMeHHo rlepe3 crBop 6y4er ltpoxoAnrb cToK c nepnofi qacT-
Hofi nror.qa1u h npu cJloeBoAoorAarII4, coorBercrByloqeft nropoMy HHTep-
BaJry BpeMeHH (ntoplrla cyrxarra). Taxuu o6paaou, K KoHIIy BTopbIX cyroK
pacxoA B 3aMbIKaIoqeM cTBope cocTaBHT:

Qr :h t f , *h r f , ' (146)

K xoHqy rperbero LIHTepBaJIa Bpet\{eHH croK 6yaer npoacxoAt4tb y)Ke c
Tpex qacrHbrx n"rrou{aAefi fr, f, H f 

", 
u pacxoA B saMblKaloilreM crBope Aoc-

TH|HCT:

Q a : ' h t f  t * h r f  , l h r f  t ' (t47)

(r44)

(148)

flo ucreqeHun Tpex cyroK roAarla BoAbI e dacceftu flpeKpaTuTcfl, TaK
KaK Mbr npr,rHflJru ru:3 cyTKaM. flooron,Iy K KoHIly qerBeproro HH'TepBaJIa
BpeMeHu croK 6y4er npoldcxoAtlTb c qacrHblx n,lonlaAefi f n, f 

" 
tt fo,'u ero

BCJIHIIHHA B 3AMbIKAIOIUEM COCTABHT: .-
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Qo: hr f  n*hr f  u l -huf  , '

4*

n'o (uatrc  - h 'o f  t - , r + t ,

Aua.ryornqrro IJrfl rrocJreAyrou{r4 x aHTepBa/roB BpeMeHH
MbrKarou{eM crBope 6y4yr coorBercrBeHHo pabHu:

Qs:  l r r fu+ l t r f  n lh r f r ;
Q u :  h r f  u * h r f  o l

Q ' :  h ' f  o '
Taxrrrr'r o6paaona, o6upn npoAoi'rx(HTe/rbHocrb croKa B raHHoM rrp14MepenorytlHflacl 7 cyro]r. uauloniniee Ko.raqecrBo qacrHbrx rrJrorrlaAefi, yvacr-Byrorq'x n Qoprvrap oBarr*r4 pacxoAoB, oKasa/ro.o pru"iir;p;;, il;crb Bpe_MeHr4 BOAOOTAaTII4.
B o6rqena BHAe Bbrpax(eHrre pacxoA a A[rfl, ,nrc6oro rzHTepBa/ra BpeMeHr4

MO)KHO 3AIHCATb TAK:

Q i : h r f  i * h r f  t _ r * h r f  t _ r _ F . .  . * h i f  i :

pacxoAbr BoAbr B 3a-

( l4e)
(r 50)
( r 5  r )

( r52)

(r 53)

3aeac,rnoc* (lE2), BbrpaxaForrlafl 3aKo'oMepHocrb croKa BoAbr c BoAo-c 6 o p a  r { 3 a M b r K a r o u e M y  c r B o p y ,  H a 3 b r B a e r c s  r e H e r H q e c  x o f t  Q o p _uy"ror:r cToKa.

Qopnaynarra (l b)-(l bI ) BernrraH pac-'pourb rpaQux croKa B 3aMbrKarouleM

'Anoilarall]d, q^TO nepHoA BOAOOTAaqT4
Kar\,{, a BpeMfl lOderauza or sau6o,rlee
oTBeTCTBeH HO noJryrtil,trw qHc.fio HHTep -

AaqH q H c.ro t4 Hrep.B a rr9 B- r" : B . 06 ur;#' # ff i^3 ; rirl3" :fl 3t[^:r'.H?il-oKa3a.rracb paeuofi 5f3-l :7 cyrKaM.
B o6uteu cJryqae npoAo/rx(are.,,rbHocrb creKaH Hn paBHa:

:  p,  h, f  i - , ,+r:  Ar,-r*r f  , .

T :  T*u* r+  Tu -  1 .
flpz $opvrr4poBaHHH rnAporpa@on crora Bo3MoxHbr ABa ocHoBHbrx c.ryqar:

T * u r , " ) T o  H  T r o * . ( T r .

B nepnonr c"rryqae, KaK aro 6ryn.o B HarrreM npHMepe, saa6o.nguee q'c,rro
c"rraf aeMbrx B BbrpalKeHrzf x Arrfl Q (rlopuy"rn 145_l 5l wnn r sil panHo Bpe-MeHr'r BoAoorAatrr 'cnt To ecrb n soprurzpoBaHHpr MaKcHMa"[bHofo pacxoAanpaMer yqacrHe ro"[bKo qacrb no40c60pa, cooTBercrByroqafl BpeMeHA BOAO_oTAaqH H paBFrafl saa6o.nlrueii us nnouqa4eft, orpaHr4qeHHblx cMeIKHbIMHH3oxpoHa'u. T axuna o6pae<.rM, KorAa r*u*.)r" u o6puroril;; r-u*."ry*,yr{acrByer Becb cnofi BoAoorAarra.

o6osHaqas BpeM: Hacryn,rr_eH'r MaKcu Ma.[bHoro pacxoAa qepe3 t.(npzuzvraa i:t 
-B 

Qopnay"ud lbl), ,o*no nunr.uro, rrro Arrfl cfiyrraflTro*.)Tu NIaI(cHMaJIIrlurtt i pacxoA paBetl:
f l = x B

T
n = L

(r 54)
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Bo nropoM cflyqae, KorAa BpeMfl MaKcr.rMaJrbHoro Ao6erasufl MeHb[ie
BpeMeHH BOAOOTAaUIT (t"r*.6.rr), n sOprrar.rpoBaHHu MaKcHMyMa yqacrByer
BCfl TIJIOIqaAb BOAOC6Opa, HO He BCe rracrH cJIofl BOAooTAaqH, a JrHtrrb re,
Koropble HMeIor Mecro B nepl4oA Hau6oJrbrrrefi uuteucr4BHocrz sa BpeMq Ao-
6erauus

Aua.nuruqecKu BeJrHqHHa MaKcHMaJrbHoro
I{ar onpeAeJrr.rTct Bbrpax(eHHeM:

pacxoAa AJrf AaHHoro cJry-

4  = T M u n c

Q * o , , . :  :  h r - n * , . f n .  ( 1 5 5 )
n = l

Cxenaa H3oxpoH, KpoMe yKa3aHHbrx paHee Aoltyu1eHnfi, ne yr{HTbrBaer
r.r ecTecTBeFrFrofo pefyr'rHpoBaHHfl cToKa B pycJre per{H.

Pyc.rionoe pefyJIHpoBaHVe cocrouT B Tor\{, rITo rlacrb BoAbr, nocryrrarc-
I.I{efi B pyc,ro noBepxHocrHbrM croKoM, B repiloA noAbeMa ypoBHer? 3arpa-
I{HBaercfl rra 3aro,lHeHHe pycJra; B neptroA cnaAa yponuerl 3aAepxaHHbrfi
o6ten,I crer(aer. 3ro npnnIAHT K HeKoropbrM pacxo)KAeHr4flM n Soprrae rr.rApo-
rpaQa croKa, BbrqucJreHHoro no H3oxpoHaM u SaxrnuecKoro. PacxoxAeHzs
oco6eHHo 3aMerHbr Ha KoHueBbrx yqacrKax nuApofpaQa. flpnSase noAbeMa
opAHHarbI ru4porpaSa B p€ay;5"ure ecrecrBeHHoro pycJroBoro peryJrr{-
poBaHHs floJlyrlarcTcf MeHb[Ie TeopeTvrlecKHx opAIzHaT, noflyrleHHblx no
HsoxpoHar,r. flpu Qase cnaAa Ha6"urc4aercn o6parHar Kaprr4Ha: opArrHarbr
QaxrvuecKoro ruAporpaQa uecxoJrbKo yBerurrfiBarorcfl.

C.reAcrszeM pycJloBoro peryJrupoBaHufl flBJrflercfl 3ana3AbrBaHr{e 0arc-
TllqecKofo croKa no cpaBHeHHro c Teoperuqecxofi npoAoJr)Kr.rreJrbHocTbro
ero ro Qoprvry.ne (153). @axruqecKafl rrpoAoJr)KnrelrbHocrb croKa paBHa:

7 o : T * r * . * T u - 1 * f r p ,

rAe lo - npoAoJrlKllTeJrbHocrb onopox{HeHr4fl pycnonor? ceru.
Bc"rreAcrBl{e pycJloBoro peryJrupoBatzfl croKa npoucxoArzr yMeHbrxe-

HI4C MAKCI4MA"TIbHOTO PACXOAA, H HACTYIIJICHI,IC CfO HCCKOJIbKO CABHfACTCg
B[paBo no cpaBHeHHFo c reoperuqecKr.rM fzAporpaQorur.

' tlerrr 6o.rsrue peuHofi 6accefin H rreM 6o.nlure pefyJrnpyrourag eMKocrb
ero peqHofi ceru, TeM 6o"rree cyulecrBeHHo oTJ[4,raercs rHAporpa$ croxa,
n r . t n ,T r f \ r 1AUr r t - r r i  r r n  r t a r t vn r . t t r a t r r  nm rha  t r f , r r r r a ; - r r r \ nn  F r rnnnnno rha
r r v v r  y v v r r r r u r r r  r r v  r r e v l r y v r r q r v l t  v r  Y / q r \ r r l a v v r \ v r  v  r  r r A y v r  

P q Y q .

T TT A S A VI. MAT(CIIMAJIbHbIft W MI4IIIIMAJIbHbIfl CTOTI

$ 1. @axropbr BecenHero rroJroBoAbfl

I-lo.nonoAbe - ero Qaea BoAHoro pelKnMa peKr.r, xapaKTepn3yroqascff
rrpoAoJrx{ureJrbHblM [oBbIIueHI,IeM croKa, Koropbrfi uonropflercfl ex(eroAHo
B OAHH H Te )Ke Ce3OHbI.

flononoAbe Bbr3brBaercr Ha paBHHHHbIx peKax cHerorasHneM (neceu-
Hee noJroBoAbe), ua BbrcoKoropHbrx _ TanHv,eM cHera ll JTeAHHKoB (.ner-
Hee noJroeo4re), B MyccoHHbIX H Tponur{ecKnx 3oHax - BbInaAeHHeM Jrer-
HHx, garflx(rrbrx AoxtAeri (uanpravep, Jlerr{ee noJroBoAbe Ha peKax !,a.ntuero
Boc'roxa 3a cqer MyccoHubrx 4o>r<4eft).
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KparxonpeMenHble rIoBbIIrIeHHff croKa, He npuypoqeHHbre r{ onpeAeJreg.
Holvly rlepHoAy roAa H lloBTopflIotquecfl B HeKoropbre roAbr no HecKo/rbKy
Pfl3, Ha3blBaForcfl naBoAI{aMH. flano4xu o6uqHo Bo3Hr4Karor or 4ox4efi,Ho B ycJIoBHflx Heycrol?qvtsofi 3LIMbI naBoAKH Mgryr 6urt o6yc"nonneHlr
IzHTeFICHBHbI\4 KparKoBpeMeHHbII\{ cueroraflrrr.reM. BcrpeuarcTcq raKX(e cMe-
rrlaHIrble crjefo-Ao)KAeBble noJroBoAbfl t{ naBOAKH.

Becerlt lee no"rloBoAbe rHnurrrr o A.Dn 6onuuraucrBa peK CCCp. K ocHos-
uuu rpaxropaM croxa BeceliHero noJroBoAbrr oTrrocnrctl 3arracbr BoAbr B cHe-
)I{HOM nOI{pOBe' HHTeI{CHBHOCTb H IlpOl(oil)l{l4TeJlbrlOCTb CHerOTaflH4fl. KpOrr,1e
TofO' Ha BeceHHee rIOnOBOAbe OKa3bIBa]oT BJII.IflHI4e Be,[ArIHHa rA QOpn,1a'6aC-cefiHa, pe.ln-eQ, xapal{Tep [oqB, reo./torl{qecKoe crpoeHae lacceftua, HaJrvr-qrle B 6accefise o3ep, ",IecoB, 6o,tot. Bce aru Qaxropu e rofi HJ1H H1oir Mepe
BbI3bIBaIoT aKKyMyJIflIII{rc H peny/THpoBaHae o6pasonaButgxcfl H3 cHera
TA,TIbIX BOA.

I{HreHcHsHocrb cHeroraflHHfl.  3a HHTeHcHBrrocrb cHeroraflHHfl,  Ko-
TOpafl 3aBucklT or co,rrHequofi pal4ar\Hpr H Ter\4neparypbr Bo3AyXa, npHHH-
MAIOT KOJIIIqCCTBO TAJIbIX NO4, O6PA3YIOXIHXC'i B CAHHHIIY BPCMCHH.

Ann orAeJIbHbIX tlacret? nogbc6opa Ha rrFrreHcgBHocrb cHeroraflHnfl
BJIIdfler SKcno3I{III4fl cKJIOHoB. VseJrLIqeHHe I4HTeHcHBHocTH cHeforatHHff
coKpaqaer efo npoAoJIx(HTeJIbHCTb H yBeJruqr.rBaer ntrK noroBoAbf .

llpoao"rrxl'ITeJlbHocrb cHeforaffHufl 
-xo,re6,rercfl 

B 3Haqr{TeJrbHblx npe-
Ae.rax. Tax, A/Ifl. paBHI{HHbIx peK eBponer:rcxofi qacru CCCP i.p;;Hr4reJrbHo6o"tlurux 6acceI?Hoe) npo4o"trkzTeJrbHocrb no,rroBoAbr rz3MeHrercfl or l0cyrg5 Ha rore Ao 10 cyroK Ha ceBepe.

Ila 6o"rrlruux 6accerlsax cHer HaqaHaer raflTb, KaK npaBllrq HeoAHo-
BpeMeHHO, rrro Blrvfler Ha npoqeccu Qopv4poBaH4fl. no/roBoAbf .

Cuer Haql'IFlaer raflTb 3aAoJIro Ao HaqaJra croKa. B teqeHra na*oroporo
BpeMeHr.r, cocraBJrflrouefo oKoJro o4Uor? Tperr,r Bcefo nepuoAa cHeroraq_'Hvrfl,, Tanan BoAa JrHrub yB.rra)KHfler ro/rqy cHex{Horo noxpona. Bo4oor_
Aaqa 143 CHefa, a CJIeAOBaTeJIbHO' I4 CTOK HarII{HaIOTCfl nOC/Ie HaCbIIrIeHHfl
cHera no4ofi Ao MaKcHMaJIbHoI? BJlaroel,rxocrr4. Maxcuva [rbHafl BJraroeM-
KOCTb CHefa 3aBr4cur or ero crpyr{rypbr u xone6"ryercs or 15 Ao 500/o
(e cpe4ueM oKo,rro 300/o).

Taxana o6pasol't, cuexnufi ttoxpoR -qBilflercn aKr{y},{yJrfiTopoM TaJrorl
BoAbI, 3aAepx{HBaloudltM BoAoorAaqy. 3uaqure"rlbHoe yBerHr{eHl.te soAoor-
AAqH IPOHCXOAHT NOA BJII,IflHHCM BCCCHHHX 4OX4Cfi. !.OX4U YMCHbIXAIOTar(r{yMy/rupyrcuyro cnoco6socrb cHefa, r43MeHfffl ero crpyKrypy; Aox(AflMHpa3pyualorcfl cHelKHbIe. KsIiHJIJIfpbr, BCJreAcrBHe rrero colebixaur ancfl B
cHere KailHII[IflpHan H rl,/IeHoqHafl BoAa nepexoAHT B rpanzraqHoHHyrc,
6rrcrpo creKaroulyro BHH3.

. 
tlacrl [ocryrraioqer? Ha peuuofi 6accefiH BoAbr, KoTopafi He yqacrByer

n SopnrnpoBaHHH croKa, npeAcraBrqer norep[ croxa [oJroBoAbs. K,uri"*
IIOTCPflM OTI]OCflTC' HCNAPCHI,IC 

,C 
TTOBCPXHO.CTI4 TAJIbIX BOA W CHE|A,

uuQu.nlrpaqufl  r .r  aKKyMyJrrrrr.rrr (saAepNaHHe) eo4 Ha noBepxuocru 6ac-
cel iua..

HcnapeHue. B nepuoA cHeroraflHnff qacrb Ta,rrbrx BoA Teptercfl Ha
I{cl lapel lHe. O4rlonpeMell I Io npottcxoAuT Taxxe rrcnapeHHe c rroBepxHocrg
cl jera. O4ttaxo BeJIHqHIIa noTepb Ha Hcnapenue ue6o.rr lruafl ,  ta nlaroruarc-
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Iqar 100/o o^t 3arlacoB BoAbI B cHere. Oco6eHHo MaJrbr norepr{ Ha HcrrapeHHe
B ceBepHbrx par iouax.

HH$r.rltrpallnl. tIacru TaJIbrx BoA pacxoAyercrr Ha npocarrHBaHr{e
(un$r.r.nlrpaqnrc) B norrBy.

Be.nuquHa unQunlrpaqaa 3aBHcHT or crpyKTypbr noqBorpyHToB, cre-
TIeHLI [pOMep3aHI4f IOrIB r4 yBJraX{HeHHfl rrOqBbI rrepeA HacTyureHHeM oT-
pHIrareJIbHbIX reru[epaTyp Bo3Ayxa. tlacru rpocorn4Brrruxcfl TaJrbrx BoA
ocraercq B norlBe, Hacblu{aa ee Ao no,ruofi BJIafoeMKocrLI.

!,pyraa qacrb raJrbrx BoA, npocoqr.rBrrracb rrepe3 nepxHuft JrerKoBoAo-
nponuqaeutrri cnofr f lorrBbr, Aocrr.rfaer BepxHefo, MeHee BoAonpoHHuae-
MO|O CJIOfl H CTeKaeT rIO TTOBepXHOCTH 9TO|O OTHOCHTeJTbHO|O BOAOynOpa.
3 r o  r a N H a g r r s a e N 4 r r f i  B H y r p L t  n o q B e H u s r f i  c r o K .  O 6 r r q n o  B o A o -
ynopoM, no l{oropoMy creKaror raJrbre BoAbr, flBJrrercfl ueps.nrrfi cnofi.,
xoroplrfi rro Mepe orrar.rBaHufl ror{Bbr npoABafaercq BHH3. Ec"rru Her Apy-
foro orHocuTeJlbHoro BoAoynopa, BHyrpr4noqseHHHfi croK B otraseruer?
noqBe npeKpau{aeTcrr, TaK KaK cTaHoBHTcr Bo3Mox{rrblM npocaqHBaFrHe
BOAbI B HHIKHHe CJTOH.

Ha necqar{bIX H .[ecHbIX floA3or'rucrbrx [or{Bax BoAoc6opon co cpaBHv-
TeJIbHO BbICOKHM IOJIOX{eHHeM [epBOfO OTHOCI4TeJIbHO|O BOAOynOpa BeJrr.r-
TIHFIa BHyTpLIilOTIBeHHO|O CTOKa COCTaB/IfleT 3HarIHTeJIbHyrc AOJIIO BeCeH-
Hero croKa. 3ra qacrb rlpocoqunurer1cs BoAbr rrpeAcraBJlfler co6ofi BpeMeH-
Hyro aKKyMyJrfquro, HecKoJrbKo BbrpaBHHBarouyrc no"tono,qHlrfi croK;
npoAoJI)KHTeJIbHocrb noJroBoAbfl pacrflrrzBaercfl, a Hafi6onluraq opAH-
Hara ruAporpaQa noJloBoAbfl (vraxcr.rnra.urHuft pacxo4) HecKoJrbKo cHH-
>KaeTcf .

H, Haxouell, Tperbr rlacrb npocoqHBIULIXcfl TaJIbIX BoA Aocrnfaer 3ep-
KaJIa rpyHToBbIX BoA, no[oJrHrfl rrx 3anacrr rz o6ecrequBafl nr,rraHr,re peKI,r
B Mex(eHl. 3ry qacrb croKa, [epexoAsrqyrc Ha Me]KeHb, r4cK.rrrcqaror us
BeceHHero cToKa r{ paccMaTpHBaroT KaK efo noTepH.

Oco6enso 3HarlaTe"rrnHorl BeJrkrrrr{Hbr Aocrr4raror norepr.r Ha HH(lrnlr-
pau_r'fio AJrfl crenuoft soHrr npfi HU3KoM CToflHHr{ ypOBHfl fpyHToBbrx 'BoA.

Mltsnua"ribHble rlorepl{ Ta,rrbrx BoA Ha uusunwparlaro u uaulonbrxee
SHarIeHHe noBepxHocrHoro BeceHHero croKa ua6nn1aiorct, ecilkt 3eMJIg
noKpblTa "[er.qHol? xopxorl. VcraHonJreHo, uroo6pasoBaHrzto 3HarruTeJrbHbrx
BeceHHHX noJIoBoAHri, xoroprre H rBJrflrorcfl pacqerHbnu't, o6uuHo npeArtre-
CTByFOT CypOBbre 3HMbr C Cr{JrbHbrr\,1 npoMep3aHr.reM rrorrBbr.

Axryruy.nql{Htt Ha noBepxHocrn 6accefiHa. C saqana BoAoorAarru TaJrbre
BoAbI He cpa3y creKator no cKJror{y, a 3anoJrHflror rrepoBHocrr4 peJrbe(la na
no4oc6ope. Llerr l  6o"ryture rJIOuIaAb no4oc6opa, TeM 6onnue ero ar{KyMyJrH-
pytoqal cttoco6ttocrb, TcM 6o"nrrrrc clo crJra)rclBaror[ce B[IHflrrHe nzr noJlo-
soAHlrrl croK.

Tp a HcQop MI4 p oB a H u e (cr"taxunau ue) noJr oBoAHoro cro Ka c yBer Hr{eHHeM
UIOIIIaAH 6accefisa o6tqcHsercfl Tar()Ke pa3rur{HbrM BpeMeHeM 4o6eraHza
BoAbI no orAeJIbHbIM cocraB/rflror.rIHM rHAporpa$auecxor? cetu, yBeflHrreHHeM
pycJloBoro peryJlupoBaHHfl. floeron,ty c yBeJrr,rqeHueM rJrorilaAz no4oc6opa
Mal(cl{l\'ta,rllrltfi NIoAy/tb crot(a yMeHbuaeTcs, npoAoJr}KHTeJrbr.rocTb noJro-
BOAbfl yBeflr.rr{HBaercf l ,  Qopua ru4porpacpa craHoBr4Tcq 6o, 'ree n,nanHofi,
pacraHyror?.
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I-lar'r6o.rree cH,,'lbtto BbIpalKeHbI npoqeccbr aKKyI4yJrrr{LrH cro6a s 6acceri-'HaX' HMeIOUIHX 3Har{HTeJIbHbIe aKl{yl\4ydrllpyrcU1lle eAII{OCTH B BHAg O3ep.
osepa 3aAep'(t'iBalor rlacrb raJlbrx BoA, BC.rreACTBr.re qero Be,tiqrlHa MaK-
cl'IMa,rybHofo pacxoAa BeceHHefo norToBoAL,r cHrrir(aercfl.

- 
Pery"lupyloqee B,'IHflHI4e o3ep 3aBHCHT or r{x pacno,[ox{eHr4fl Ha BoAo-

c6ope H MolKer cylqecrBeHHo I'I3MeHflTbcs B 3aBr.ICrrN{ocrH or cocrofl Hprfl Hx
o6no4ueulla. floc,rye pEAa 3acyruJrl4Bbrx, Ma,rroBoAHbrx ..rrer, i{orAa o3epa
FIe Hano/TI-leHbI' a KI{yMyJII4 p yIoUIafl cnoco6uocTb I{X 3Harll4Te,truo 6o,rrlure;
iloc"[e MHor-oBoAHbIX ./IeT _ MeHbIIre.

flpy4r,r r.r BoAoxpaHHJrHn\a oKa3brBaror rar{oe }r{e B,rrprfltrle Lra croK rro_JIOBOAb'T, KaK H O3eDa.
AxNyruy,rrrpouu"re Ta,rrbrx BoA npoucxoAr.rr H np' HaJrHqHH,rrecHoro

noKpoBa .
Cuaxeuze MaKCHMyMa BeceHHero flo.,,roBoAbfl B JrecHux 6acceriuax sa-

BUCHT or 3aJIeceHHocrH' paclo/Io)KeHHfl JIecoB e 6accefiue, cdctana JrecHbrx
uacaN<gel-ra11.

Perynnpyrcqafl  poJIb 6onor cpaBr{HTerbHo reBe/ruxa Lr saBHcHTor rr,rna,
pa3MepoB rz pa3MerqeLrrrr 6onor no no4oc6opy.

Blaauue o3epHocrl{,  Jlecacrocrr.r H sadoroqeHHocrr.r no4oc6opon Ha
cFIHX{eHHe MaI(cHMaJIbHblx pacxoAoB no.nono4url Bbrpa}KeHo aMrrHpHrrec-
KHM?; 3aBHct4MocrRMr4, Koropbre rpr{BeAeHbr Hr.i}K. ("'p; ;;iu"Jnun", pu._rlerHbrx MaKcI4Ma,[bHbrx pacxoAoB no.qu).

Axxyuy"trrapyroulefi cnoco6nocrbro raJrbrx soA o6raAaror raKx{e Mou{-
HbIe ro"rylqa pbIX/IbIX ornox<eHufi (xpynuosepHllcTbrx necKoB, recrraHo-
rpaBe.rrHcrbrx fpyHron), TperrlHHoBarbre H Xapcronue nopo4u. Hanz.rue
Hx B 6accefiue npHBoAHT K 3rlaqnTeabHoMy crurxeuaro x,rar(cnMyMa Beceg-
I{efo rro,[oBoAbfl.

g 2. @anTgpbr JrrrBrreBoro cror(a

K ocHoslrun'r QaxropaM SopnaapoBaHr{q JrHBHeBoro croKa oTHocsrc.gt
l) I4HTeHcHBHocrb IIHBHfl, ero nporor)Kl4Te,rrbHocrb H rl.rroqaAb, oxBarbl-
BACMAfl "IIABHCM; 2) NU$WNbTPAIIHfl BOAbI B NOIIBY Z E) AOO];;ft. JIHBHC.
Bbrx BoA no pycJrosori ceru 6aecefisa.

HHreHcnBHocrb JIHBHfl. fnaeHoe 3HarreHHe n SopunpoBaHHH Mar<cLr-
Ma.rrbHbrx pacxoAoB Ha MaJrbrx no4oc6opax (xorga BpeMfl Ao6eraunsT*o,,. MeI{b[Ie npoAoJIX{HTe,'IbHocrH BoAoorAarIH Tu) uueei MaKcHMaJIb'att
HHTeHcHBI{ocrb BoAoorAaqr, a n cpop vrupoBaFIHH Ma Kcr4MaJrbHbrx pacxoAoB
ua 6o"rlrulrx BoAoc6opax (rn,o,,.)i"i -- cnofi croKa 3a rraBoAo*.

B coorBercrB'Lr c eratr'rrpr'r HccJreAoB arHH JrHBIreBoro croKa Bax(eH
PACIICT I]HTCHCHBHOCTI{ 

"IHSUCII U CJlOfl .qOX{ACBbIX OCAAKOB.
JrwsHra orfiuqarcTcfl pe3I{HM iMeHbrireHr.re^{ HHTeHcHBHocTH c yBeJrH-qeH I{eM 14 X np oAo,[x(HTeJrb Hoctu .'3ra 3aB HCr4 MOCTb Bbrp ax{eH a yp aBHeHHeM :

t:G:fu, 1ET)
cpeAHrIfl r.trrTet.IcHBFIOCTb Jrr.rBr_rr;
rrpoAoJrlKIlTeJIbHOCTb 

"rIHBHfl , tt4tlHi

fAe ,  -

t -
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n - noKa3are/Ib peAyKIIHH LTHTeHCHBHOCTH JTHBHfl nO npOAOJTX(HT€Jrb"
Hocrl'I (suaueuue loKa3areJrfl crefleHv! n, Bbrrruc,rreHn6e 3. I-I. Boro.

, Ma3oBofi vr 3. n. f lerponofi (l ' f tr4), n cpeAHeM paBHo 0,67);
s - npeAeJ{bHafl, H,rrH MrHoBeHHarr, HHTeHcHBHocrb JIHBHfl;

S:  i "u*.  npu t  -*  0.

3. n. Eororr.lasonoll 14 3. I-I. flerponoft noryqeHa cJreAyrouan saBucr4-
MOCTb npeAeJrbHorl 

',zurencHBHocrH 
.[Heuefi S or HX rroBTopfleMocrH:

S : . 4 f B l g . V ,

rrc A u B - reouopQo/rorr{qecKue napaMerpbr;
1/ - I{Hc,/'Io .rler rlpeBbllxeuug- nus1efl 4aunoft aHTeHcHBHocrH,

Lr[rH pacqerHafl noBTopreMocrb nt,reHer? B roAax.
Taxnu o6paaou, Ans nrc6oro nyrrKra reppHropuu CCCP rairreHcr4BHocrb

JIHBHn B 3aBLIcHMocrH or rlpaHrrror? pacveruor? npoAoJr)KHTeJrbHocrH Mox(er
6rtrr BbtrrucJreHa no Qoplry,rre:

(158)

(r5e)

( r60)

flapalurerpu .4 a ^B onpeAeJrrrorcfl no ra6nuue, cocraB;reHnofi 3. fI.
EoroMasoeofi H 3. n. [erponolt , H[rH no KapraM H3oJrr.rHufi erux rapaN{er-
poB.

tr'Ie SopMy/tbl (159) crreAyer, rrro KoraqecrBo ocaAKoB 3a JrHBeHb rpo-
4o"nxureJrbHocrbro t uuru paBHo:

Ht:;r : ff i t = (A+ B lg /y') 1o'"
3rofi Sopuy"rrorl Mox{Ho rlo/rb3oBarbcfl npH pacrrerax MaKcvMaJrbHbrx

pacxoAoB c BpeMeHeu Ao6er auui He 6o"ntrue 8-l 0 u. flpu 6o.nturux npo-
AoJlx{HTe"rrbrrocrflx BpeMeHtr Ao6erauaq floryr{aercfl cyrqecrBeHHoe npey-
B€./TIITIeHIIe paCrIeTHOfO CJIOfl OCaAKOB 3a AOX{Ab LI :raK CJIeACTBHe [peyBe-
ilHqeHkIe Be.rIHr{HH MaKCHMa,/'tbHbtx pacxoAoB

C.rre4yer HMerb B BHAy, tITo 6o,rrurune no4oc6opbr He noKpbrBarorcfl noJI-
iiocTblo o.lll{oBDeMeHHo AOX{ArrMH, rrTO r-rpHBoAaT K yt\,teHbrlreHHro cpeAHero
cJIOrr ocaAKoB Ha raKHX nO4OC6OpaX nO CpaBHeHHFO C MaJIbrMH.

C.ruofi ocaAKoB ea4aHHoli noBTopfleMocra nrox(Ho orrpeAeJrrrrb rzlK)Ke rr/.
TeM flocrpoeHHn .xpanolZ o6ecneqeuHocra cyMMapHbrx KoJrzqecrB ocaAKoB
3a oTAeJIbHbIe AoIKAH B roAy. Vqarrrnan, qro r{pzBbre o6ecneqeHHocrg
cJlor orrnqalorcs 6o.nlruofi acnuuerpzr{Hocrbro H noroMy He BcerAa Aoc-
TATOqHO TOqHO OIIHCbIBATOTCfl t IPHHfiTbIMH B rHAPO/IO|HH KPHBbIMH PACIIPC.
ACJICHHfl, f. A. A,TCXCCCN fIPCAJIOX(HJI T,JIfl AOXACBbIX OCAAKOB OCO6YTO
KpHByro pacrpeAe,rre[VF,,, orBeqarcuyro ypaBHeHHro:

H : a ( l g m *  l g / / ) ' ' t ' ,

nAe H - cnoft ocaAKoB ga cyrt(H B MH,'tr ' IHMerpax,
pa3 B /V /Ter;

m - cpeAHee qac/To 4ueri c ocaAKaMH sa lel.ttrfi
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( r 6 r )
noBToprreMocrbro I

nepr{oA foAa;

a - napaMerp, nponopulEoHa"ttutrfi cpeAHeMy cyrorrHor{y KoJrHqe-
cTBy ocaAKoB:

, w( l -  f t 7
tn

(r 62)

SAecu fr - xoaQfuqueHr, H3MeHfrouqar?ca or 2,57 4o 2,68 (n cpeAueyt k:
:2,62); ra,- cpeAHflr cyr\,rNla (uopva) oca4xon 3a ren,rrbrfi cesog.

flapanaerpbr KpaBoli o6ecneqeHHocrH a u i onpeAe/rflror rro <<Knuvaro-
"rlorHqecKol\,Iy cnpaBor{HHKy) HrrH no AaHHbrx,r ua6nrc4euufi orgenbHbrx Mere-
opo"rrorarlecKllx cragr{ufi .

HH$r'r.nnrpaqnq BoAbI B noqBy. Broprrrr,r Ba)r.(HbrM u uaulonee TpyAHbrM
LnI pacqeroB Saxroporra SoplaupoBaHHn ,rruBHeBoro croKa flBlrflercfl
un$wnwpaur{fl BoAr,r B ilorrBy.

l lorepu Ao)KAeBbIX ocaAKoB tra Hrrrpunurpauuro cyqecrBer{Ho npeBbr-
Ixalor aHaJIorurIHbIe norepH npH cHeroTaflHr{H, AoxoAfl Ao T0-90% or
c,/'Iofl ocaAKoB, yro coorBercrByer xoeQ0uqueHTy croKa 0,20-0,80, B To
lpjyfl x1{ xoeQ{]uqueHr crol{a cHet-oBbIX rro/roBoAafi npeetruraer BeJrHr{HHy
0,30-0,50 v ,{acro npu1nuxaercfl K eAuHr{rre. Oro o6uqcrrser." pasnofi
CTCICHbIO YBAAX{HCHI{fl NOIIBbI TIPH CHC|OBbIX H AO)KACBbIX NABOAKAX.

Tax xe KaK H AJII cHeroBoro noJroBoAbfl, rrorepffMn Aox{AeBoro croKa
flBJlrercr He Becb c.nol i  uHSu.nlrpal. :z.t ,  aJrulrrbraeroqacrb, Koropafl  yxo-
,4I4T B r"rry6oxue BoAoHocHbIe cJIoI,I 14:arpaqlBaercfl Ha yBJra)KHeHHe norrEo-
rpyHToB. ocranrHafl  efo r{acrb, o6pasyioqaa npH necqaHbrx u Kpyi lHo-
sepHHcrbrx fpyHTax no40c60pa BHyrpH[orrBeHnufi crox, npaHH]\4aer yrrac-
irr{e B Qopn,tupoBattu raBoAKa.
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Taxzu o6pasou, rax4stfi H3 npHBeAeHHbrx cnoco6on yqera rrQrepb HMeer
cBoll HeAocraTKu,. llpanu,/'IbHo lqnrblBjlrb norepu MolKHo roJrbKo rrpa HaJrpr-rrHH KpHBofr uu$unbrpar{Hr4. A. r. coxonosiKzM, K. n. BocxpepeHcK?rM
H ApyrHI\'lH BbIt{HcJIeHu npu6nu)KeHrrbre 3HaqeHnfl xoessuqqeriron croKa
Ao)KAeB_bIX naBoAKoB paSJIL'IIgfi o6ecneqesHocr?r B pa3rarrHbrx Szauxo-reorpa$uqecKr.rx pafiouax CCCP.

_ @arrop .qo6eraunrr. Tpeurrl na>NrrcfiuHfi Qaxrop, nnunnu4zft Ha
QopulrpotsaH Te JruBueBbrx naBoArioB, - 4o6erar.rae "[HBr,ieBbrx BoA Ao pyc-
nogor? cers 6acceirua.' 

B cesgl4 c ret\{ rITo B Haqa,rlbHbifi nepzo4 BbInaAeHH fl ro}r<An Bce ocaAr(ri
UAYT Ha nOI{pbITIie tiaqa"rybHbrx rrorepb , 2 B KoHI{e, KOrAa HHTeHCI,IBHOCI.b
ocaAKoB craHoBarcfl A,IeHb[re pa3x,repa ycraHoBasuerics ausu.rrmpar\Hu,
oHH tlor'IHocrblo rpar.qTcfl ua aHQIanbrpaIIZrc, npoAo/rlKzTeJrbHocrn croxoo6-
pa3yloqefi qacrtl Ao)KArI (eo1oor4aua) sHauzreJrbHo MeHbrue ncefi npogo,r-
X<I4Te,,'IbHOCTH AOX(Afl .

Taxnu o6pasovt, npoAo/rlKuTerbHocrb rrocrywreHzfl BoAbr B pyc/roByro
ceTb fiplr JTHBHeBOM [aBOAKe SHaqHTe"rrbHo x,reHblIre, r{eM rrpH cHefoBoM no-
JIoBoAbe. lloeroiray B/'II4flFIIie QaNropa 4o6eraHafl npu Jrr4BHeBoM rraBoAr{e
cKa3blBaercfl 3HaqaTe",rrbHo crz,rrbHee r4 peAyKrIHs no nJroulaAu BoAoc6opa
6o.rlue, To ecrb c yBe"rruqeuueM n,rroula4u no4oc6op a ualnrclaercfl p$Koe
yl,reHbrleHHe I\{a KcHNraJrbHor-o ]\{oAyJif .

Cxenaa 4o6erauafl H cyN,{N,rupoBarrafl BoA c rracrHbrx nnou1a4efi 6accefisa
K 3aMbIKaIouIeMy crBopy, a rar{}Ke aHaJrltrvrqecKoe Bbrpa}KeHze erofi cxeMbr
rrpt4 _rroMou{a feHerHqecNori Qopnaynlr cror{a paccMorpeHbr Bbrue.

Ha QopiuupoBaHae JII4BHeBbIx naBoAKoB oKa3brBaior BrrflHr4e raKlKe
Que u xo-reorp aQn uecKlie Qa Nrop rr, '  p accMorp eH H bre np H a HaJrH3e BeceHFrero
noJIoBOAba (oeepuoctl, sa6o.rror{euuocrb, peJrbeQ, nouneHHo-reoJroraqecxHe
ycJIoBLIr u LP.). B,rruanue HX Ha rlapaMerpbr AolKAeBbrx rraBoAKoB Hocar
e o6ulex.l raxol? xe xapal(Tep, Ho c HeKoropbrMu oco6esuocrflMt4, orrpeAe-
JItIou{aMHcs 6onee I{parl(oBpeueunori no4oor4a.rer? H orcyTcrBgeM rrpoMep-
3aHrfl' H npeABapure"rrbHofo yBJra)KHeHr4fl rroqBorpyHToB.

$ 3. OnpeAeJIerII're nrar{cllMaJrbr{trx pacxoAoB BoAr,r r,pu rraJrr'quu AaHHbrx
Ha6nrcgerurii

PacqerHlril,r Ma KcuMa,rrbrlbrN4 p acxoAoM Ha3blBaercrl p acxoA, Ha flpo[ycK
I(OTOpOfO paccql'irbIBalorcfl orBepcTzfl rr{AporexH14rrecKHx coopyxeuulr.
Be'ryuqnuor? uaxcalla.rlbHblx pacxoAoB onpeAeJrflrorcfl pa3Mepbr n,rroruu, no-
4oc6pocHblx coopyxrenuii, orBepcrnfl N{e,'re3FroAopox{Hbrx MocroB H MocroB
Ha uoccef iusrx Aoporax, rpy6 kr r .  A. f lpoxox4enue MaKcaMaJrbHbrx pac-
xoAoB HepeAKo cBfl3aHo c pa3pyueHr{eM rr.rAporexHr{rrecKHx coopyx{euufr,
eCJIH Be,/'lHqHHa x'IaKCAI\{yl\,{a H efo IOBTOpfleMOCTb OnpeAeJIeHbI HerrpaBa"rrbHO.
C apyroft cropoIIbI, npeyBe,nHqeHHe pacqerHoro Mar{cr.rMyMa r4s,iTurrrge
yAopolKaer cror.rr{ocrb coop yx<euafi .

B Hacrosqee Bpetvrfl MaKcur\{aJrbHbre pacqerHbre pacxoAbr rro MHoroJrer-
sall ua6lloAeltl'lttN{ liaxoArr B cooTBercrblrur co <Crpoare,[bHbrMH HopMaMu
H rrpaBH/raNrH>>, qacrb II,-pas4eilVI, !{qBa 7> (CI{zfI II-I4.7-65), Koropbr@
BBeAeHbr n .qeficrnue c I nueapl 1906 ro4a.
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,_ ̂  ̂ !--Ig!tu*- 
yKa3aHa pacllerHar ex{eroAHafl BepoflrHocrb npeBbrrrreHufl

(pacqerHar oOecneqeuuocrr) MaKCAMa,rrbHbrx pacxoAoB BoAbr B 32BHCH.
MOCTH OT K.rracca Ranhrra|rbHocrr.r coopy)Kenufi (ra6n 4).

T A 6 J I H U A  4

J(aacc  r (an t r raJrbr rocrn
coo p yx eu l l  f l

P a c . r e r r r a r r  o 6 c c n c -
t le l l t lOCTl r  p ,%

0 , 0 1
0 , 1
0 , 5

I ( . n a c c  t ( z l n l r a J r r , -
r r o c r n  c o o p y r x c l l u i l

P a c , l e r u a n  o 6 e c n e -
q e H H o c T b  p , %

I
I I

I I I

I
t 0

K.nacc Karrr4TaJrbHocrr4 coopy^x{eH ufi ycragaB,rruBaercfl B coorBercrBr4r{ cyKa3alr4flruz cHufl rr-v. t-'az^ufulporex"ru..*r. coopy)KeHr.rfl peq-
Hbre) H cHall rr-v, g-62 <coopyi<eHafl MerruoparaBHbrx cucreM).
Bce rIa4porexHl4rlecKae coopyll{eHua plz6urbr rro KanlTa,rbHocrr4 Ha trflTb
KJIACCOB.

K I KJIaccy Ka[HTaJIbHocrH orHocflTc n nau6onee orBercrBeHHbre co-
opy>KeHHfl ' KoTopble paccqZTblBarcTcfl Ha l,laKcl,Ilaa"nlHufi pacxoA HSHM€Hb-
ueir pacuerHofi o6ecneqeHHocra (p:0,01 %). K V Krraccy orHocffrcf l  Bpe-
x'leHHbIe coop yX{eHHfl , H a4l\'leHee OTBeTCTBCI{l-lble, nOaTOI\,ty H p acqeTHag O6e-
crerleHHocrb AJITI^npoel{TrIpoBaHar rar(HX coopy)KeHzfi auebr uaz6o.nlruee
sHar{eHr . re  (p :10%).

f lpr 'r  npoel{TI ' IpoBaI.tptt t  f locrof lnrurrX coopy)Kenrrr: i ,  paspyuerrr.re r(oTopbrx
MO)KCT BbI3BATb KATA.CTPOSTZUCCXUC HABOAHCHHfl , HOPMAMH AOTIYCKAETCflyMeHbIxeFIHe pacqerHorl o6ecneqeuHocrH I\ ,raKcHMarbHoro pacxoAa lo 0,010/o
no cpaBHeHaro c AaHHbrMu ra6nw\xt 4.

MaxcznaaJrbHbre pacxoAbr no cBoeMy rrpoacxoxAeHr.ro Ae,rrflT Ha rparpyrrrbr:
CHE|OBbIC MAKCUMYMbI HJIH MAKCHX,IYI\{bI TA,TIbIX BOA;
JrI4BHeBbre 14 Jrr4 Aox{AeBbre r\4a KcHA4yMbr;
CMEIXAHHbIC MAKCHMYMbI, TO CCTb [,TAKCAMYMU, O6PAEYrcUIPICCE OT COB=MecrHoro Aeficrsus ctreroraflHr4r u 4ox4eri.-
llpu pacrlere I'HAporexFIHrIecKux coopy)KeHnrl rpex4e Bcefo ueo6xo.

AIzMO ycTaHOBHTb' MaKCI4MyM Ka KOrO_ npOI4CXOIKAeHUIa Ha AaHHOM B9AOTOKS
fBJrP.ercf pacqerHblM, TO eCTb sarz60"ryee BbICOKHM,_ CHefoBoro, ,{ox<Ae_BO|O HIII4 CMCIIAHHOI]O.

f lpa Ha"tHrrHH ycrofiuznoro cHelKHoro-noKpoBa MaKcnMyM BeceHHero
lo/'IoBoAba (cueronofi n'raxcnuyn,t) o6nrqno 6rnaer ooJrbue AolKAeBoro MaK-
cHMyr\{a.

B Jlecocre[uoii t't crenuoli sor{ax "rr?rBrreBbre MaricuMyMbr npeBbruaror
cHefoBble Ha MaJrbrx noroc60pax, Ho Merrb[re cHefoBbIX na cpeAHHX
u 6o"ryi luux eoAoc6opax. B necnofi  3one "rrr iBHeBbre n,rur,arn,ty*oi-*o.y, npa-
Bbrurarb crre|oBbre roJrbKo AJrr caMbrx x4a.[brx noloc6opon.

B rtexoropblx I(.rtHA4arH.uecKHx paiionax Cos&;n6r6-bor za (!,anauufrB ocrox, cenep o -nocrox ca6 HpH, np ; 6;fi ;uro.i ooroxHbre A,>KAH Qopuz_

107



pylor MaKcHMaJIbHbIe pacxoAbl, npeBbtllIarcrr{He cHeroBbre He roJrbKo Ha
MaJIbIX, Ho H Ha cpeAHHX v 6oJrb:l::ax peKax. B s1'ax yc/roBuflx AoxAeBbre
naBoAKH HOCflT XapaKTep no/roBoAbff.

Ha naa.rlsrx peKax BeceHHrIe H oco6eHHo AoxAeBbre naBoAKr{ [poxoAflT
o6nI'IHo oqeHb 6lrcrpo. Henpo4or'rlKuTeJrbnuM 6risaer crorHr4e JrHBHeBbrx
MaI(cHMyMoB H Ha 6onee KpynHblx peKax. f loaronay cpeAHecyrorrHbre MaK-
cHMyMbI cyx{ecrBeHHo or.rtuqarorcrr or MrrroBerrHbtx uau1otrcutHX pacxoAoB.
B csss[ c araM B pacqer BBoAflT He cpeAuecyrorrHbre pacxoAbr, a MrHoBeH-
HbI9, HilI'I cpoqHble, MaKcaMa"rrbHbre pacxoAbl BoAbr (pacxo4u, orBeqarcrrlge
Ha6.nrcAeHunM B onpeAeJIeHHbIe cpoxrz). Ec,ulr rraBoAoK r(parr{oBpevennl,rfi
H rIpoxoAHT MexAy cpoKaMH rHApoMerpHrrecKHx r43MepeHr4fi, ycrauaB[rH-
Baror coorHoIIIeHI'Ie Me)KAy 3aperucrpHpoBaHHbrMH H 4ertcrnare.rrbHbrMg MaK-
cHMyMaMH Vt BBOAflT COOTBerCrByroulae flonpaBKH B pacqerbr MaKcrzMaJrbHbrx
pacxoAoB BoAbr.
' Pacqer \,{aKcHMaJIbHbIX, pacxoAoB BoAbr or,'rl4qaercfl or 

-alailnza 
ApyrHx

rHApoflorHIIecKHX nsnelHufl HeKoropbluu oco6eHHocrrMa. B erov pacqere
rlpeAcraB.rlflIor HHTepec uau6onee BbIcoKI4e pacxoAbr BoAbr, xparlue peAKo
noBToprlolrlkIecn H rlo-arol\4y cna6o H.[H coBceM He npeAcraBJreHHbre B Ma-
TepI'IaJIax ua6"urc4eHar?. Bc"rre4crB[e HeAocrarorrHo rrpoAo/rx{HTeJrbHbrx ne-
pHoAoB ua6.nrc4euufi uag croKoM pacxoAbr peAKor? rroBTopreMocrg paccq[-
TbIBAIOT HA OCHOBE MCTOAOB MATCMATHqCCXOfi CTATHCTHKH.

flp n orcyrcrBn H AaH H bIX u a6,rro4eHnri pacver Ma KcHMaJrbHbrx p acxoAoB
Be4yr OAHHM H3 cytqecrBytourax MeroAoB, 6aswpytorrlaxcfl Ha H3yqeHhH
yclonufi QopnanpoBaHLrfl rro,rroBoAHrt a nano4xon.

Pacqer MaKcHMailbHbIx pacxoAoB TaJlbrx tr JrHBHeBbrx BoA. llpu uanuuuu
f HApoMerpl' lqecKH x AaHHbIX nO'Ma KCHMaJTbHOMy CTOKy 3a AOCTaTOTTHO AJIU-
re.rrnusltl 

{epHoA Ha6"ryrcAeHari pacverHbre MaKcr4MaJrbHbre pacxoAbr raJrbrx
(cHeroBblx) H JII'IBHeBbIX BOA OnpeAeJrflror rro reoperaqecxorl xpunofi o6ec-
[erreHHocrH, nocrpoessoii no erLIM ua6"trc4euHflM. llpra aronr neo6xoAauo
pyKoBoAcrBoBarbcfl rpe6onaHtrut CHrzll U-V. T_65.

C;rarwcru'Iecxoli o6pa6orxe AaHHbrx rro MaKcLrMaJrbHoMy croKy rpeA-
IltecrByer Tlrlare,rlbHar npoBepKa vr aHailkrs r4cxoAHbrx sd6nroaeHipt. Ocin-
6euHoe BHHMaHHe cJleAyer yAeJIrrrr, al_ailkrgy npaBHJrbHocrt4 rrocrpoer{r4fl
r.r sKcrpanoilF.,r\HLr xpunorl pacxoAoB Q:f(H),or Koropofi. easucu"f npgHrras/
seJlr , lqhHa Har4ooJlee BbIcoKHX paCXOAOB.

!,era"nlHoft nponepre HylKHo noABeprarb raK Ha3brBaeMnfi ucropgqec-
xHfi trlaxcHlvlyM, To ecrb saH6o.ryuulrfi uaxcurrlanrurrrl pacxoA 3a npeAoJI-
xlrre.nnstrfi nep?roA BpeMeHH. Be.nauraHy HcropHrrecKofo MaKcHMyMa
orIpeAeJIfllor no MeTI(aM BbICOKHX BOA, ycTaHaBJrHBaeMbrx. B npoqecce fHApo-
JIOrtrqecKHX l.rstrcxauHft. B npouecce ltsttcxaFrllfi noflvr{aror raNx<e no-
nepelrHble npo$z,ru pycJla u noliurt H noKa3are.[H Hx ur-epoxoearocr4. no
nollepeqHuu npoQvrlIflM BbttIHCflflIor nJrorr{aAa }KHBoro ceqeHus pycJra, 1ipa-
soft u nesofi noriir,t 4o saQraxcupoBaHHoro BbrcoKoro ypoBHr.'nprnrrr"
pacqerHbrrl yx.noH, paautrr?cpeAHeMyyKJroHy KopeHHOro pycJra, onpeAeJrflror
SHaqeHHe Mar(cHMaJrbHono pacxoAa no QopuyJre paBHoMep Hofo 4nilxeunn.
Brrquc.neHHrr BeAyr _orAeJrbHo A.rrfl pyc.rra^ u noftnu, TaK KaK HX uepoxo-
Barocrb pa3JIHqHa. O6qHg pacxoA noflyr{aercff KaK cyMMa rpex pacxoAoB:
KopeHHoro pycJra, npanofi u nesoft uofirr,r.
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flo.nyueHuttfi raxuu o6paaolt MaKcHMyM npoBep fl ror nyreM corocraBJre-
HHs efo c BeJIHTIHHaMI4 MaKCLIMaJTbHOfo croKa Ha ApyfHX crBopax rof i  xe pe-
KH HilH Ha peKax-aHaJlorax roro )Ke parloHa, nyreM coirocraBJleHgff co cHero-
TafHHeM' HHTeHCI4BHOCTbI'O HapaCTaFIHfl TeM[epaTyp AJIfl cHerOBOrO I1OJIO-
BoAbfl Lrltt4 c .4oxAeBbtMlz ocaAKaMH ua 6nu>xafiumx MereopoJrorgqecKgx
cTaHIIHflX.

A"l l  nocrpoeHar reoperuqecxori r<paeo/r o6ecneqeHHocru MdKCHM&Jrb.
Hbrx pacxoAoB BbrrrHcrflroT ee [apaMeTpbr:

1) cpe4urzfi uHoronernnr? rvlaxcul,lansHlrrl pacxoA
\ t n

Q * r * . : o  j '  ;

2) r<oaQQurraeHr Bapla\r4u

n
F r K - r r z
/-l \"
I

n - |  ,

TAC

K: -gi-
Q"u*.  '

^--3) xoaffiH[leHr-'acHM-,IerpHH C". B coorBercrBr.rur c rpe6oaauvfrMH
cHufl rr-r4. 7-65 xoa$$Hr{HeHr acr4MMerpr{u npuHuMaror:

.D\ilr rarrbrx BoA paBHr.rHHbrx peK Cr:2Cr;
AJIfl AolKlleBbIX H cMeuraHHbrx pacxoAoB paBHHHHbrx peK C":(B+4)Co;
AJIfl Aox(AeBbIX H cMeIIIaHHblx pacxoAoB ropHblx peK C"- 4Lo.
ONoHqareJIbHo nlr6Hpaior 3HaqeHr{s napaMerpa Cr^ r pat'yn*ure cono-

craBJreHHf reoperr4qecxor? xpn nofi o6ecneqesHoCru i Qai<ruuecKHMu AaH-HbrMH :e^a6nto/:enufi. t
Hoprr,raMu AonycKaercfl TaKx{e npHMeHeHHe Apyrux Mero.qoB onpeAeJre-

HHfl napaMerpoB fpanofi o6ecneqeuHocrH, B riacrHocrH MeroAa nin6onr_
uery rpaBAorroAo6ur (crr,r. rJraBy III).

- flpra HailHqLrH AaHHbIx o6 ucropuqecKoM MaKcHMyMe rrapaMerpu xpznofi
o6ecneqesHocra onpeAeJrsror c ero i/qerorvi iio c;ieayioiiiiir,i .foopryrrarur:

0",*.:+[0,* +4.0,] , (163)

rle Q,ar- Be,/'IHqI4 Ha l4cropzrlecKor.o MaKcuMyMa;

-ry 
- nepuoA HenpepbrBHbrx ua6nrc4eur.ul;

N - nepHoA, B TeqeHHe KOTOpO|O sa6"rpAeHssrfi Q" nn.nnercs Har.{-
6ons[rau. + -r

fIo HafiAeHHbrM napaMerpzM Qrr*., co w crcrposr reoperHrrecKyro Kprz-
nyro o6ecneqeHHocryr, coorBercrByroqyn rpexnipaMerpHrrecKoMy raMMa-

#' [(u*-l)'+Y-J I(-k-') '] 
, (ro4)
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p ac np eAeJIeHH Io' flp z uag.rrexaqeM o6oc Hosa HHrl AorycK aercfl rp HMeHeHr.re
Apyr'x r,noB KpLIBbrx paclpeAeJreH'fl BepoflTHocrefi.

pacxoAoB npoBepflror AaHHbrMz QaxrrauecKux ua6nroaeuzt ;;--e"p;y;;;

flo xpueofi o6ecneqeHHocru
rreTHofo pacxoAa:

faparrrn l i rr arr norp aBKa
BbrqIzcJIeHuofi eeraqHHbr

t00%.

onpeAeJrsroT Be,[Hr{HHy MaKCVMaJrbHOfo pac\

Qn: KpQ*u*. ,  ( lob)

A Q < 9 , 2 Q r , .

Pacqerstrfi o6r'eu croKa cHero-
BO|O noJroBoAbfl HJIH AOX{AeBO|O na-
BoAKa onpeAeJrflror no xpnnofi o6ec-
IIerIeHHocuz o6teNaoe croKa IIo,'IoBo-
Aufi unu rraBoAKoB aFraJrofnqr{o oitpe-
AeJrer-rHro MaKCHMaJIbHbTX pacxoAoB.

Onpe4ereuue pacuerHoio MaKclr-
MyMa cMeuaHHoro npOHCXOXAeHT{fl.
flpu oilpeAeJreHHH MaKcr4MaJrbHbrx
pacxoAoB BoAbr, o6pasyroulvxcfl or
coBMecrHoro 4ericreun cHeroraflHufl
v AoxAeii (nanHefi), neo6xoAr4Mo
Hcc/reAoBarb xone6a:aws pacxoAoB
BOAbI KAX{AO|O BI4AA B OTACJIbHOCTI4
H BO3MOX(HbIC I]X COqCTAHV'1.

Ec,rrn MaKCr,rMyMbr KalKAoro r4s
AByx rr.rrroB ua6,ri.o4aiorcfl B pa3Hbre
ce3orrbr rr  r re cRasarrbr MC)r(Ay co6oi i ,
To AJIrr orrpeAeJIctrrfl pac\erltor,i Be/'rr{- ,
qHHirI Mal(CHI\,Ia,'IbHOfO paCXOAa peKO-
MeHAyercfl cJreAyroqufi upueu.

IJa ocuoe aHHLr AaHHbrx ua6nrc,ue-
ultfi crpoflr orAeJrbHo r{przByio o6ec-
IIeTIeHHOCTII Mar{CLIMaJIbHbIX pacxo-

AoB BeceHuero no,[oBoAbrr (prrc. 28, tt)
H Kpr4Byro o6ecneqeHHocru JTeTHHX
nusHefr (puc. 28, 6).

Paccvorpuna xarort-un6yat pac-
xoA Q, xoroplrri secHori r4Meer o6ec-
leqeHuocrb pr a JreroM pz. Ey4eivr
sa6,unAars [peBbrrxeHr4e pacxoAa B
cpeAHeM 3a BpeMs pt*pz. OAnaxo
vrs o6rqero qlrcJra c,[yqaeB, KorAa
xaw-oft-nvt6o uz MaKcr4Myvroe (uanpn-

m
n +

IJ 
- '---i-i'  n + l

rne 
!p 

- opAHHara KpHBofi o6ecneqeHHocrr{.
JHarIeHHe pacqerHofi o6ecneqeHHocrlt npr.IHaMaror B BaBHcHMocrLI orKJracca KanuTaJr,bHocrr,r coopyx(eHur (crur. ia6n. 4).
3a xpureprafi Aocraroqsb f, gnnrenbHocrr.r prAa na6nroAeHurl ilpprHr.r-MaFor ycJroBHe, qro, f apaHrmfirs.an norpaBr{a A Q npH xoeo$raune"re a: IHe npeBbtwaer 20%o or Be,,'IHrrHr{br pacqerFrofo rraaxiuuynaa, ro ecrl

(166)

AQ: # 0, ,
rle Qr- pacueruufi MaKcuMa,rrHrrrl pacxoA;

r' p - 
:lT:l 

*,'Ib H afl cp eAHeKBaAp arH r{ecKas o,lirvt6xaopAu H arbr xp n nofiooecneqeHFrocrr.r, orpeAeJrfleMas no rpaQuxy (pub. 27) a saBHcH-
Mocrr.r or pacqerHoft o6ecneqeHHocrz-u i<oaQ4n\ueura Co;n - ti.vcilo ua6,rlrcAeHraii:

- a- xoaQ0urrLreHT, xapaKTep uzytottlufr r,ApoJrorr4r{ecKyro r43yrreH-
HOCTb 6accerlHa; a:0,7.-Ara peN, pacnoJlo)KeHHbrx B fHApoJrofr{-qecK' H3yqeilHbrx o6,uacrflxi a:1,5 ru3 per<, pacnoJroxeHHbrx B r,ApoJro-r'qecKu c,ua6o H3yrreHHblx o6nacr nx. !,nn npou.pn" A;;;;;;;"o"", lun_Hbrx na6,urcAeHufi rpr,rHuMarcT a:I.

Ec.rrn ycJIoBI4e (166) BbliloJlHsercfl, 3Har{r4T AaHHbrx Ha6,rrrcAesuit Aoc-' l .  a ' T n r r u n  r r  r r n r , ^ " r  - - q  -  ^  -  - -  -  -icriij-ir-r\r Pi rvrciKulirylaJlbHbia pacxoA, Bbtr{I4cJIeHHSIii nO Qoprr,ryne (165), M9)KHO
[prr_rrflTb B KaqecrBe pacrrerHofo AJr'- npoeKTHpORaHAfl COOpVxeHvli.HesrnorHeHae yclr'oB.n (ig6) npr"oar, ; ffiAi;;;";;ii;" HHeHHn
PsAa I'IMeIourHXct AaFIHbtx na6"rrroAesuft rro MaKcHMaJrbHoMy croKy Mero-
AoM rl4Ap ofio ru qec t<ofi auano rlr4 . Ecn u va,n z neural p fl Aa He np eAcra BJr rercflBo3MolKHbIM' cJleAyer onpeAeJlflTb pacqerHblr? vraxiuna anunnif, pacxoA Apy-frrMH MeTOAaMH.

B cooreercrBr4' co cHzfl rI-14. T_.6s rpz ilpoeKrr4poBaHr4, coopy)Ke_ .rtuft I KJIacca KanvrarbHocrl{ r4JrLt lpyrr4x coopy}K euufr) pr.iumorBaeMbrx
Ha pacxoA o6ecneqeHHocrbro p:0,6i%, K pi.u.t"oMy MaKcHMaJrbHoMy
pag.xoAy npa6aennror rapaHrnfiHyro nonpaexy A Q, d ;;;;.npuur."-
utrfi pacxo4:

npo rrop r{Ho r raJr b rr a cpeArreKBaAp arr4qecxoii oruu 6xe
MaKcHMaJIbHoro paCXoAa BoAbr r.r paBHa:

(167)

r ' l

l0

q6

o!

u,u | 4t I0 q0 10,0
06ecne,/eil/locmt p, %

Pwc. 27. Houorpauu a r.Jrfr. orrpeAefle-
HHfl ,  EP.

u0
Q p : Q n *  L Q p , (168)

l l l
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orBerranulafl opAr4Hare Q, paBHa:

P : P r * P e 7 P f l z .  ( 1 6 9 )

**:-*:-!T'"uHbrMH sHa'eHHnMH e, HaxoAHM no BbrpaN(eH,lo (169)ooecneqeHHocrb p ̂ u no sTaM AaHHbrM ciporzrr,r coBMecrHyro KpHByro o6ec-neqeHHocrn (puc. 28, o). !pr^.nocrpoeHr.rr o6ecnerreHHocrb 6epyr B AoJrsxOT CAI,IHHIIbI' TO CCTb P:IOO% COOTBCTCTBYCT CAHHHqC; TO'A A P:IOO/O -noJIoB_HHe; (:2.60/o - qerBeprH rr, r. A.
Aanruer?uufi xor onpeAeJreHVr, pacuerudro MaKcr4MyMa no coBMecr-Hoft xpznofi aHaJrortrrreH paccMorpeHHoMy paHee.

$ a' Pac'rer Ma^crrMaJlb'oro cror(a rroJroBo4r,ff [prr oTcyrcrBnrr. lrJrrr rreAocTaTorr'Ocru rr,rApoMeTpuqec*ux I{aHHbrx

XOAOB TAJIbIX BOA [PI{ OTCYTCTBHHHJIH
uro)Ken pr,q olrrr{pnyecKHx Qoprr,ryn?L Moxnsxa, f,1. T^. @eaopord, i. h-
3ru $opnryJrbr pa3pa6oraHu Ha ocHo-
ru-zD /rer Ha3aA npn xpafiHe cna6orlH3yTIeHHOCTH CTOKa MaJrbrx peK, Ha K

R  n n a n A r l r J r r a  n n  n L r  I l ^ ^ ^ ^ , . , ;  * ^ -y  - . v v v r v A r r r r v  r v A D r .  r r w J r u l v l y  I l a p a M g . l .

HbrM MaTepHaJraM, OTHOCfrquMCfl np
ToJrbKo AJrr repp HTopur4 eeponerlcxor
MAJIbHO|O CTOKA TAJIbIX BOA A}HATC1
Hu6ygr o6ocHoeaHHbrx peKoMeHAaqr.j
.qaHHbIe no cToKV.

B 1960-lg6d rr. KoJrJreKrrzB focylapcrBeHHofo rr4Apo.torvqecKoro
opa reorpaQzqecKnx HayK A. A.'rr{ecTByroq[x rrpHeMoB H MeTOAOB
ar pacr{eTHyr,o cxeMy, orrHparoqyrocff
r faApoJlorHqecKr,rx pacqeroB, [apa-

prrrecK'X AaHHbrx. B pesy.nnrare 6:TI#";T;#r'.",i*tH!|3;',T ;:fifl?I?:pacl{ery MaKcHMaJIbHOfO BeceHHefo cToKa A{s HeusyueHHttx 6accefiHos
fi2

<vxagauus no onpeAeJleHurc pacqerHbrx MaKcHMaJrbHbrx pacxoAoB TaJrbrxBOA npH orcyrcrBHH krnlr4 HeAOCTarorrHocrH fr.rApoMerprauecxnx Ha6.npAe-
y^P,!_ (CH 356-66). Ouu nBrrnrorcn AonorrHeHr4eM K CHerlI Il_V.7-65.

vrasaHlas np H MeHaIor AJI' p acqera MaKcr.rMaJrbHbrx p acxoAoB TaJrbIX BoAI-ra peKax c nJlolqaAblo BoAoc6opa F<20000 rcuz n eaponer?cxofi qacrg Coser-cKoro coroea u c F<s0000 i*t, e as'arcxofi uu.i" ccdp.A;;oon"u,"i
n'nou1a4efi no4oc6opoB MaKcLIMaJIbHbIe pacxoAbr raJrbrx BoA npg orcyrcrB'Hrl'lApoMerpHqecKl'IX AaHHbIX onpeAe/Itlor rto I\{erKaM BbrcoKr{r BoA B pe3yJrb-Tare cleuuaJlb Hbrx ruApoJrofr4rrecKu x HccJreAoB anufi .

flpzueuureJlbHo I( 3aAarle pacrlera MaKCHMaJTbH'IX pacxoAoB TaJrbrxBOA BCe peKr,r cosercxoro Corosa AeJrflrcf Ha ABe rpynnbr: paBHgrrHbre
I'l ropHble. 3ro BbI3BaHo reM, rITo ycJloBufl QopnazpoBalws, MaKcHMaJrbHbrx
PACXOAOB |OPHbIX PCK CYIqCCTBCHHO OTJIHIIArcTCfl OT YCNONUfi PABHHH.Hbrx peK.

fpauuqu pafioHon Aflf l pacqera no cxeMe, .npeAlq3HaqeHuorl AJlg paB_
ra Kapre (puc. 29). Tarrl xe noKa3aHbr
)a)KeHo c.na6o H rAe pacrrerHbrMH rB_
KAeBbrx BoA.
raJrbrx BoA paBHr.rHHbrx pex. pacuer-
A Ha paBHrrHHbrx peKax onpeAerqroT

Qo: MoF: ##6,6,,
rAe M p - MoAyJIb MaKcHMaJIbHoro pacqerHoro pacxoAa BoAbr,

tf f cerc.tc,uz;

-F 
- [Jror{aAb 

.poaoc6opa Ao 3aMbrKaroqero ctsopa, rcuz;
ho - pacrlerHblft' cnoft cioxa noJloBoAbq rorl x(e BepoflTHocra llpeBbrrxeH's
.: po/,,- rrro H lzcxoutrfi MaKc'MaJrlstrri pacxo', Ji4.t4:
Ko - xoeQ$uqrzeHT Apy]KHocrI{ [orroBoAb fl Ha aJreMeHTapHbrx (va"rrux)6acceliHax (npel .F-*0 l l 616r:1i.

I ' L  -  nOK2 .?2Te . ITL  r . / t .A rTA l r r r  v4nd r ,6^hv_rv.' i i, t_iciicii i4, ^aiiaK.i.epi,i3yioii l l iH peryxttr. 'o (yrueurureHue)
xoessuqueHTa Apy)KHOCiz no,trosoAbfl B 3aBHCr4MOCrH OT nJrotIIaAHBoAocdopa;

dr - NoaQQzqueHr, yqaTblBalouluft cHux(eHne MaKcHMaJrbHoro pacxoAa
^ 

BOAy,pe*, 3apefyJrHpoBaHHbrx o3eparvrH;
oz - I{o3lp(puqpleHT' yrlHTblBaloqufi curz}KeFrHe MaKcHMaJrbHoro pacxoAaBOAbr B 3aJreceHHbrx lr sa60ro.{er{Hbrx 6acceftHax.

Paccnaorpr'rM MeroAHKy onpeAeJreFr'rr napaMerpoB, npHBeAeHHbrx B eop-Myr le  (170)  r  - - - - r -

3HA'ICHI4C TIAPAMCTPOB IZ U KO HAXOAflT B 3ABHCHMOCTH OT NPUPO4UOfi3oHbr (pafioHa) H Karero-pnu penieQa no ,uOniur. ,.Ecnu ypaBHeHHe (170) npeAcraer4rb B BuAe

(170)
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Tyn}pa u necHafl soHa
Enponeficxafl  reppxropnfl  CCCP
BocroqHan Cn6ubu
3-anaLuan Cu1wpr
,/Iecocme.nb LL cmenb
E_nponciicxarr reppnropurr CCCP
(6es CenepHoro kaBKa3a)
CenepHsrr? KanKas
3ana4Han Cu6uor
Sacyuuurcorc cmenu u non7n7c-

maHu
3ana4uufi u I{enrpa.nrurrrl Ka-

3axcTatI

0 , 1 7
0 , 2 5

0 , 2 5
0 , 2 5
0 , 2 5

0;35

0 , 0 1 0

0 , 0 2 0
0,030
0,030

0 , 0 6 0

0,009
0 , 0 1 3

0 , 0 1 5
0,025
0, 020

0 , 0 4 0

T A B J I 1 4  U A  5

0,006
0  ,  0 1 0 *

0 , 0 1 2

0 , 0 1 5

( 1 7 1 )

(172)

( r73)

(r74)

l t 5

*  
Ans cHJrbHo 3a6o,[oqeHHbrx 6acceirHoB c F 6onee 10000 rcnz,

14 npoJrofapr.rQMr.rpoBaTb efo, noJryqrrM:

,  M o
rgftd-F; : ls (o -nlg(F + 1)'

Ecnn 6,  6r :1,  ro ypaBFreHr.re npuMer BHA:
M .

te  d:  19 (o -ntg(F + l ) .

T axuna.o9ry-r.or, nap aMerp r, rp eAcraBrr fl er co6oft yrJr oBofi xoetpsz qH eHr
ypaBHeHr,rfi (171) H (172)

flpz onpe4eJIeHlIH rapaMerp oB n H',,(o o6ecneqeHHocrb cJros croKa noJro-
tsoAbr u MoAyiln croKa [pr{HHMaJTH o4r4raKoBori (p:I%), ro ecrb napaMerp
Ko, gsaqeHr4 r Koroporo rtpv BeAeHs- B Ta6rrr4rre 6, o[peAeJrfl Jrr4 no saBLrcH_
MOC'I'I4:

A T
t v l  |  ^ ,

# : l ( F ) .
t c 1 0 /

L / O

KOEQQHUHCHT APYX(HOCTH IIOJIOBOAb' KO 3ABHCI4T OT KATCfOPI4I4
peJlbe$a, Koropatl ycraHaBJII,IBaercrr rro rHrrcoMerpuqecKofi Kapre c yqeroM
cTerreHr{ pacqJreHeHHocTH peJrbeoa.

K nepeofi Karerop,H peJrbeQa orHocrrcr peKH, 6on'.an qacrb Koro-
pblx pac[oJlaraercfl B npeAeJlax xoJrMr]crbrx H rrJraroo6pasHux Bo3BbrrueH-
Hocrefl; Ko BTopofi - pexu, n 6accefisax Koropbrx xoJrMrlcrbre Bo3BbrrrJeH-
HOCTPI qEPCAYIOTCfl C I]OHHX{CHHflMH Me)KAY HHMH; K TPETbCfi - PCKH, 6ONI.
IrIafl qacrb 6accefinoe Koropblx pacnoJraraercff B npeAeJrax nJrocKr.rx
HH3MeHHocTefi' a TaKlKe peKu' I4MeIoqI4e uHpoKI,Ie sa6onoqeHHbre nofiMbr.

,{onyct<aerct ral{x(e onpcAeJlrrb r(areropHro peJrbeQa no coolliora,,n,,o,
a
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rAe
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- cpeAHeB3BeueHHbrrl yr(JroH r.JraBHonb BoAoroKa;
r ,  -  THIIOBOH yKJIOH;

T _r T -

[ lpu a: I 6accefin orHoczrcfl K nepBofi xareropur,r peJrbesa; npu a:|,0_0,5;-T?_nlolp.orl H npH a<0,5 - * tp.ro.A nur..opt4lpe.nreQa.
unpe4e,reune ^(o B 3aBHCUMOCTU OT XareroprEtt pe,rroe$u yqr.rrbrBaer

cKopocrH creKaHHfl TaJrbrx BoA. Oro c6,ru)Kaer pacqerHyro pbayxquoHHyro
cxeMy (17,0) c reoperaqecKuMu cxeMaMH, yr{HTbrBarorrluMz rpoAoJrx{HreJrb-
Hocrb Ao6eraHr r, saBacflrrryrc B ocHoBHoM or p.ni.O-.u 

'8u.J#"u.

Pacqer cJIofl croKa [oJIoBoAbs. Cnoft ato^u noJroBoAbfl sa4auuofi
BepoflTHocrl{ rpeBblllJeuun ho HaxoAflT no. TpeM rrapaMerpaM: .paa"ary
MHoroJrerHeMy cJroro h, xoeffiHrlHeHry BapvaLu4r Coo H xoeserzqzeHTy acu-MMerpr.rn Csn.

Bnlcory cpeAHero MHoroJlerHero cJrofl noJroBo Aan h 4na 6accefirroe c
nJIoIrIaAbrc soAoc6opa 6onee 100 rcaz Ha enponeficxolt ou.r" H 6onee
1000 K,vz sa asnarcKofi qacrucccp onpeAeJrflr, 

"."o.pla.ir.""o 
no Kap-

re H3oJrHHafi (puc. 29).
A.rrg rnreHb[IHX n.noulaAefi no4oc6opa B BeJIHTTLIHbI h, cuattte c Kaprbr,

THbrx ycJroBnrx croKa (xonuucrtrft
uyug xoa$QuqueHr panen l , l ;  npu
rxa (n.nocxr.rrl pe"ureQ, necuaHbre rtoq-
rneu 0,9. flpa sHauuie.rrsnofi crereHlr
HX{eHHe CJrOfl BeceHHefo cToKa npv IIo-
r3MeHflrorqerocfl B npeAeJrax 0,9_0,7.
ttu Coo CHHMaIOT c KapTbr wgOiluuufi

Tpwr4 npr.rHHMaroT no cooTHorrreHHo

BaHHHcroKano/roBoAbn,BsHaq*r.n""#fl .i:.';l:|f 9si;#ijrfl""t1f#;npaMeHflercq coorHorrreHr4e Go{Cro
flo uafiaeHHbrM napaMerp av F, Qon H cro OnpeAeJrffror pacqerHbr fr cnofi

BeceHHefo rroJroBolbff :

T?^ {" -:- olll 
" T3. r< p u no r? 

"u?r;[t:crr.r, o np eAerr s eMa n 
"" " o " ":tJ:]nwto 2 Arrfl, sa4aluofi pacrrerHofi odecnerreHHocrz p.

PacuerHyp o6ecne.reHHocrl (nepoarHocru npealuueuug) cJrofl croKa
nonoBoAbs [pI'IHHMaIor raKofi xe, KaK H MaKcHMaJrbHoro pacrrergoro pac.
xoAa' B 3aBHcHMocrH or KJracca Kan4TaJrbHocra coopyx-enufi (ra6il.' 4).
. Perynupyroqee BJrr4 flHrze o3ep H joAoxp alr4rrlu\ yrrr,rrbrBaercfl xoee-
Qnqueurauu 61 u 6i. KoaQ0ur{abnr 6r, yuurueatottlzfi cHH}KeHHe MaKcr.r_
MaJIbHoro croKa peK, 3aperyJrHpoBaHHbrx o3epaMH, onpeAeJrflror no Qop-Myne:

( l  76)

l 1 6

r
Et

il'

X
a

a

=

E

a
r ( o

Y  a c Q
I  " 95 g Q

; { h

u  , j q )

O  E i E
o q )

I  € 3
t "  

c l * .
' X E f

H  S s
E  z l l

R X
r E
ag)
E {

a
E<
c,

c.)

fil

q)

u

a.

I

v
$

c{

@

or
r

ffi
C\t

N
[,1
l_rl) @

;-1
t D t
6 r i



3Aecb c - KoaQSHr{HeFrr, KoJre6JrroulHficrr or
Ao 0,4 npr h<100 uu;

f;, - cpeAHeB3neruessufi xoa$Qv qaeHr
no Sopnry.rle:

0,2 npu T7100 uu

o3epHocrtr, onpeAerqeurrfi

(r77)

n

t" . :+(roo+ +),
rAe -F - rrJrorqaAb BoAoc60pa B crBope npoeKr'pyeMofo coopyx(eHHfl;

{r 
- rrIoIIaAb 3epKaJIa o3epa;

f , nJrorrlaAb qacrHoro soabc6opa o3epa.
flonpanoqullfi xoaQ$uuzeur 6i Ha cHHX{eHHe MaKcrzMaJrbHbrx pacxoAoBBoAbI pel(' 3aperyJII{poBaHHbIX BoAoxpaHv[r%u\aMkr. BBoAsr B KaxAoM KoH-KperHoM cflyqae c yqeroM npoeKTHbIX MarepHaJIoB, ocBeqarcrrlnx pelKr,rMIIonycKoB BepXHI{Mt4 BOAoXpaHHJrHrqaMr.r.

B'lu s une 3 aJIeceHH ocrr4 14 g a6oro,reHHocrr.r 6accefi sa Ha MaKcurrra"nr srilzpacxoA yIILITbIBaercfl xoeQQuur{eHToM dr, xoroprrrll onpeAerqror ',o
$opl,ryne:

6,  :  I  -?  lg  (0,0b ln  *0,  l lo  *  t ) ,

rae /^r, - creleHb 3aJreceHHocru 6accefina, o/o;
fa- crerreHb sa6onoqeHHocru 6accefiHaI yr;

J_ 
- aMrupur{ecxufr xosQQnrtr{eHr, paeutrfi 0,g. &

I lpH gaoo'noqeHHocrlr 6o,tee 50% z 
- 
npeo6"n aAaHr4Lr BepxoBbrx 6onor

"t rrpuHHMaercfl panuuna 0,6.
Ecnz f n150/o w f 6<30/0, to 6r: | . llpu BeJrHqr4He o3epHocr u 6onee 200/oBJIH9HI'Ie 3aJIeceHHocrII H sa6ororleHHocru raKlKe He yqllTblBaercfl .IlpurueueHl{e MeroAa aHaJIo r nv. H afrr ianrio p ucrrerHbre MaKCr{MaJrbHbrepacXoAbI Mox(Ho yToqHHTb' noJlb3yflcb MeToAoM aHaJIof uu. !,nn gToro ueo6-xoAHMo HMerb MHoroJleruue na6nIoIeHLI.fl no croKy noJroBoAbfl B cMex{HbrxSacceliHax. I-Io AaHHbrM 6accefi na-aHaJrora onpeAeJrfl ror napaMerp :

l l 8

( l  78)

( r / Y ,

I- lprt6.rrtrsllreJlbIIo oAHIIat(oBbrMrr B o6orrx 6acceiirrax AoJrxrssl 6t' l  Qop-naa 6accertHa, perrbeQ, xapaxrep iloqBorpyHroB, ,uoonoi'.";;;;;,"or.p*,0.r,
I{ HalpaBJIeHI'Ie regeHz fl no orHolrleHr,rrc K ABH)KeHiaro Qponra cFrefor anHVfl.

Ans ltpaBuJrbHoro str6opa aHailora per(oMeHAyercs Bbrrrgcilhrb napa_Merp -t(o tlo HecKoJIbKHM cMe]KHltu 6acca,?not H B3flTb cpeAHee ero 3Haqe-
l_"". 

Ecyw roryr{eHHbre 3Haqenwn Ko orr"ouorcfl Apyr or Apyra 3Haqa_rerrbrro (6onee qeM Fra 200/o), peKoMeHAyercn np""nr,oirl u pulidi 6onor.u
H 3  H H X .

Facqer MaKcr,rMaJrbHbrx pacxoAoB TaJrbrx BoA ropHbrx peK. f,na ropHnrxpeK c BeceHHe-JIeTHHM no,rrOBOAbeM pacqeTHbrr? uaXCuruanrultfi paarO4
Ta,rrbrx BoA onpeAeJrflror no Qopnayne:

Qn:ffiu,.
I-IapavrerP Kn s eroli Sopivryne rIpHHHMaro^r no ra6nuqe 6 B 3aBncaMocra

or feofpaQuuecNoro noJrox(eHHfl paccMarpr.iBaeMofo 6acceirsa.
/[nr y'rouHeHr.ifl^3H arreuufr.(0, npuneAeHHbrx u 

"uor"rla 
6-, 

^np"r"Hflercn

MeroA aHaJIorlII{. 3Ha'IeuLIe /(o /.ilfl aHa/Iora Bbrr{HcJrflror no cpopnayne:

(180)

( 1 8 1 )

Kap
Anr

apnaTbr

Vpa.rr

A H

<600
> 500

< 1000
1000-2000

> 2000

0,0030

0 , 0 0 1  0

0 , 0 0 i 4
0 ,0020

Cenepo-Bocrox
CCCP
Kauqarxa
Caxanns:
n a . o n  r "  ' f '
LVDLP n  Ol ( l

rcxuuri

(. j0lt6 
r.6acceitnoB 

peK I{eurpanuHoro A,nras (aacynnnaue rlyi.icxne crenn}

Pacqer cJIofl croKa noJloBoAba 3aAaHHofi neporrHocra npeBbrrxeHr.rfi
BeAyr rro rpeM napaMerp av: T, Con u Cro.

3'aqesus h u con orpeAeJrffror rro KapraM ,sonr4'ufr (pac. 2g n 30).
KoaQSHrIr,eHT acrMMerp ur, cronp'H,Maror rro coorHoueu'Fo cro: (B .  )cro.!,na yrovHeHHfl pacqera cnos croKa noJroBoAbfl 3aAaHHoli nepoarHocrr4
lp 

t:ol|t aun h, p eKoMeHAyercfl nocrpoeHae p erI4oHaJIbHbIX sasucuprocrefi
h:f (f l.u) ^ Con-f.(Hrn), r4e^.H.n - cpeAus" ur,.om eoAoc6opa.B en u qa s y xo-apQu qfi eHra 6, ohp e4err nror 

"o A;p ;y;;ii?;j : "

l l 0

T A E . I I H q A

feon  pgSl r  uecr<  u  l l
pa l iou

feonpar lx r . rcc r<Hl l
p aiiol.r

Cpe4r ran  ae-
.nu . tuua 6ac-
cefr.ua H 

"r,  
u



!,.nr ropublx peK c JIeTHHM rroJroBoAbeu (ntrcoKoropHbre pafioHu CCCp)
pacqerHbrfi uaxcuua.ntsufi pacxoA TaJrbrx BoA:

Qo:ffiu,,
tqe ho.r- pacqerHtrfi c"nofi roAoBoro cror(a.

onpeae-neHue 3HaqeHufl BbICorbI pacqerHoro cJIofl roAoBoro cror{a peK
paccMorpeHo B rJraBe IV.

Ilapavrerp Ko orrpeAeJrflror no 6acceriHy-aHaJror-y , Ailr Koroporo
x.tMerorcfl MHoro,rreruue sa6nroAeHr4s 3a croKoM, no Qofuyne:

(182)

(r 83)

(184)

'rAe Mr%" - MoAyJIb MaKcHMaJIbHoro cToKa 6accerina-aHaJrofa c BepoflT-

h,%u"_;::ft f"JH'i.i:T'H;"ffi j':;,I!'AIL!#,i'^.^Harrof acBe.
. poflTHocTbro rrpeBbrrxe[Hf p=7'o/0, .fi4tvt.

flpz nu6ope 6accefiua-aua-nora, KpoMe yKa3aHHbrx paHee rpe6onauuir,
yI{HTbIBaercs Mecro[oJIo)I{eHI4 e 6accefiHa B ropHofi cacreue, ero yAaJreHHocrb
H 3aII{HIrleHHocrb or BJraroHocHbrx BerpoB, Aoas nJlorqaAr.t eoAoc6opa, pac-
noJIo)I{eHHafl Bblue cHerosofi lr4HVH, a raK)Ke aMrrJrHTyAa Bbrcor (pasHocrl
orMeroK crBopa r4 HcroKa pexu).

$ 5. Pacver Mar(cxMaJrbHblx pacxoAoB AoE(AeBr,rx nanognon nplr oTcyrcrBrrrl
AaHrrbD( na6nroAeuufr

 
LyqecTBytolqHe MeroAbI pacqera MaKCHMaJrbHbrx pacxoAoB AO)KAeBbrx'naBoAKoB MOX{HO pa3AeJrr,rTb Ha ABe OCHOBHbTe rpynnbr:
l) no cJroro ocaAKoB H BeJrr4qlrHe norepb na ra"4"nbrpauuro;

. ?\ 1o p^1i?ybrM sMnnpaqecKr.rM Sopnay.'rar{ Ha ocHoBaHHZ cyMMapuoro
y.reT3 ocHoBHbrx Qaxropon QopnarzpoBaHHfl MaKCr4MaJrbHoro croKa.

Haz6onee rxupoKoe pacrpocrpaHeHze H3 Mero.(oB nepBofi rpynnu ro_
.JIVqHJT M e r o A A. /1. c o K o Jr_o B c K o r o, Brrepnue bny6,raxosaHHrrfi
s 1943 r. H Aononueuslrrl e 1945 r.

Ooprtry..rua E " n. CoxoaoncKoro HMeer BHA:

e"u*. :ryyforo,* e"p,
tae H, - c.uofi ocaAKoB (nn) sa pacllerHblfi .npr neHr npoAoJrlKHTeJrbHo-

crblo 'T , I ;
a - xoe0Quur.reHr croKa;
F - nJrorrlaAb noloc6op a, Ktr2;

tr - IpOAOJIIKHTeJIbHOCTbI'O IIoAbeMa naBoAKa B qaQax, npI{HHMaeMafl
paBHofi npenaenz Ao6eraHVfl "El

^ ^l 
- xoaSQnur{eHr Soprr,rr,l ru,qporpaQa;

0,28 - xosQsuuueHr pa3MepHocrpr;
6r - xoeSSHrIHeHT cHHxeHHfl MaKcHMaJrbHoro pacxoAa 3a crrer
^ o3epuo-6onorHofi aKKyMyaqrIr4H;
6, - To )Ke, 3a cqer Jleca H rIpoHI,IqaeMbIx ilorlB;
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Q"o - pacxoA rpyHToBoro rrHTaHHfl,'  
u\lcerc.

8* il. Coro,[oscxlti.t cuutaet, qro rl4Apo-
rpaSu Aox(AeBbrx naBoAKoB Jryque Bcero
BbrpalKarcrcrr napa6onauu c pae,nuunofi
creneHbro Kpr.rBH3Hbr AJrf rroAbeMa r.{ cnaAa,
A I , IMC} IHO:

Q " :  Q * r * .

Q " :  Q * u * .

(+)-
(+)"

,  (185)
Puc. 31. Cxepra rn4porpaQa na-

,  (186)  BoAKa.

rAe Qr u Q, - opAr4Harbr ruAporpa$a nanoAKa Ha rroAbeMe H c[aAe (pnc-
3 l  ) ;' 

tL - rrpo,qoJl)KaTeJrbHocrb rroAbeMa naBoAKa;
t, - npoAoJIlKLITeJrbHocrb cnaAa;
,tr - AeHb 141fi4 rrac OT HarIaJIa naBOAKa;
z - To x(e, or [HKa.

flnouraAs "rreeofi qacrn rr4ApofpaQa paeHa:

Wr:  Q*u* .  h ,
a rrJrorqaAb npaBort qacrn

W r :  Qn r * .  , + ,
Bcs nJrorrtaAb ru4porpaSa naBoAKa cocraBJrfler:

lV -wt*V, :Q, , * .  Gh+#)  .

O6osrlaqa^ 
+:T, 

vnv tz:^l f1r HM€eMi

v / -Q"u* . , , (# f# )  ,
a.|Tr.Ir\ rI q
v  r  \ . r v A s

n  _ t r (  |  ( m * l ) ( n * l )  Iv*a*c: h L(mTfit:Fnl
BupaxeHue B KBaAparHbIx cxo6xax A. n.

r<oa$SuuueHroM $opvru tuAporpaQa f. TorAa

Q"r*r:ftt '
flnoulaAr rHAporpatpa paeHa o6revry naBoAKa,

3HTb qepes c.noft ,naBoAKa cJleAylorquu o6pasonr:

W : k H r a F ,

rAe ft - nepeBoAHofi roaQQuqHeHr, rpn HcrrHcfleHulr
f t :1000.

co*onor.nru ".:"-Ji

(188)

xotopsrfi Mo)KHo Bblpa-

( l8e)

H s , u a , F s r t * t r r z '

T2L



fIoA crasun n$opnayily (188) auaueuueV, no BbrpaxeHuro (l89) HaxoAflr

e,u*. - lQ00i/raF 
t.

SAecr BpeMfl rroAbeMa 11 e cexyHAax. ni" 
".u"cJreHr4r4 

ero B qacax:

Qnu* " :o '284raF  s '  ( l 9o )t  t ,  t '

Lnr yuera peAyKL\HV MaKcHMyMoB Bc,,'reAcrBue aKKyMyJrrTtltH Ao)KAe-
Ebrx BoA B o3epax,6onorax H Jrecax n $opruy,ry (190) nno4nr xoessnuHeu-
rlt 61 U 6r, XOtOpbIe OnpeAeJIflIOT TaK )Ke, KaK H AJIfl BeCeHHerO IIOJIOBOAbg.

!,nn pex, noJIHocrblo ApeIIHpytorrlax noAseMHbrfi crox (cpe4Hrze w 6onr-,-
rxHe peKH), Heo6xoAHMo o[peAeJraTb pacxoA fpyHToBofo rrr4Tal4fl, Koro-
purt n nepBoM npu6"rlu>reHlrr Mox{er 6url npHHflT paBHbrM cpeAHeMy MHoro-
..neTHeMy pacxoAy MelKer,rrrofo nepr4oAa:

Q"o :  Q* . * .

Qopuy.rra f. A. Anexceeea Ailfl pacqera MaKCHMaJIbFIoTo pacxoAa AolKAe-
Bbrx BoA npno6peraer BHA:

Q"un. :  uhbr,

rAe o - cKopocrl Ao6eraHvfl, croKa no pycJry.
h - ctoft rraBoAoqHoro croKa; 

F

r - xoaQSHrrHeHT 3aperyJrr,rpoBaHHocru MaKcHMaJrbHoro croKa o3e-
paMr4 r npyAaMH.

Oror roaSQraqaeHr HaxoAflr no Qopnay,re:

BAecb for- o6ulas n'rrorrlaAb o3ep H npyAoB R AoJrflx or nJroqa4u oo4oc6opa.
Cr<opocm Ao6eraHlirl BoAbt no pycJly paBHa:

t l

u:  a l  t  Q'Xn. , (r e6)

rAe /-yx,noH BoAoroKa B npoMrlJIJIe;

Q*u*. - MaKcHMaJrbHbIrl pacxoA;
a - ilapaMeTp, 3HaqeHLIe KoTopofo onpeAeJrfleTcf B 3aBHCHMOCTH

or xoefSarrr4eHTa uepoxoBarocrr.r n fio BbrpalKeHHro:

( 1 e l )

( le4)

(l e5)

( le7)

( le8)

iureft_ Mepe or o6ocuoBaHHocTH npr{Hfrur xoeQQHrIr4eHTa CTOr(a.
o o p M y Jr a f. A. A .n e K c e e B a AJrff pacriera MaKcHMaJrbHoro

MOAYNfl CTOKA IIOTYqCHA HA OCIIO]]C CXCMATV3A:IJ,1IIL I{ YTOqHCHI,Ifl TCOPHH
r.r3oxpoH:

3
/  1 \ 4

a :0 ,15  [ r o ;  )

M*^*.: J*- ,
r + H L

,{'Ae M*u*" - MaKcuua.rlrsurl MoAyJrb croKa, uaf cerc.KJvtz;
4o - MaKCHMaJrbHas CpeAHecyToqHafl r4HTeHcr.rBHocTb

saAaii-rrofi noBTopfleMocrr.r, usf cerc. rcJwL;
h - cyri,Irr,tapnurl cJrofi BoAooTAarru unu cnofi cToKa

rorl xe saAaHuofi noBTopfleMocrkr, tw./rt;
L - LilHHa fJIaBHoro BoAoroKa, ltili

(re2)

BOAOOTAAIIH

3a rraBoAoK

nf cerc.

(1e3)

Tax xar AJII BbrqucJreHufl cKopocl4 Ao6erasns neo6xoAuMo 3Harb Be-
Jrr4q}rHy HcKoMoro pacxoAa Q"u*., pacqer no Sopvry,rre (194) nelyr MeroAoM
nocreleHnlrx npu6.nuxesuft . B nepnona npu6.rrux{eHnu o6rr,rHo rrpu HHMaror
u:0,6 ufcerc.

Cnofi naBoAorlHoro croKa h, nxogau\ufi n Qopnry.ny (194), onpeAeJrflror
MeroAoM ruApoJrorrzqecxofi aHailornr. [ns aroro Ha ocHoBa*Hvt AJrHTeJrb-
sux sa6.nrcAesufi Ha peKe-aHaJlore HaxoAflT cnorl naBoAoqHoro croKa ga4au-
uofi noBTopfleMocrrl no xpnnofi o6ecneqeHHocrll. llonyueHHoe 3HaqeHHe
cJrofl h noryc'raBJlrlor e Qoprray.rry (194) Arfl BbIrIucJIeHHrI MaKcr4MaJrbHoro
pacxoAa.

flpu orcyrcrBr4u.noAxoArlrlero aHa,/'Iora c AJrHTeJrbHbrM pflAoM Ha6.nrc-
AeHrnft cnofr AolKAeBofo croKa saAaHHorZ noBTopfleMocrt4 ycraHaBJrvBaror
no Qopuyne:

h : (ltH -{ rI o),,

u - cpeAHflr cKopocrl 4oOeraHr.rfl croKa rro
PacqerHur? uaxcuua.nruuli pacxoA paBeH

Q"u* .  :  M*u*"F '

PYcflY'

<Doprrry,rra I-. A. Anexceesa, npr.rBeAeHHafl s o6ueNr BHAe, MolKer 6rpr
^I{cnoJIb3oBaHa AJIfl pacqeroB MaKcHMyMoB KaK BeceHH[x (cueronltx) nono-
no4uft, TaK It Ao)KAeBbIX rIaBoAKoB, npr4 nrc6ux coorHorrreHuffx Mex{Ay
BpeMeHeM Ao6erann fl 'E H npoAoJl)KrrreJlbHocrblo BoAoorAarru TB.

Ec.rru BpeMfl Ao6erasnfl croKa rro uraBHoMy pycJry 6onrrue-npoAo.nx<u-
TeJrbHocrH BoAoorAarrH, To ecrb MaKcHMaJrbHbrft pacxoa Qopnaupyercfl 3a
cqer Bcefo cJIofl BoAoorAarrn, r{To coorBeTcTByeT.AJrHHe BoAoToKa 6onee 3 rcn,
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rAe // --cnoft ocaAKoB 3a Aox(Ab rroBTopreMocrbro oAr.rH pas B l,l ter, lvtrvt,
Bbrrrr{cJrfleusrfi no Qopirry.rre (16l);

H o - cnofi HaqaJrbHbIX tlorepb, Ao MoMeHra o6pa3oBaHus crona, Jrt.ltr.

C,rror? HaqaflbHbrx norepb H o :*, ro. k - nsreHcr{BHocrb Hner4Jrbrpa-

uuw (*uwl*tuu) AJra AaHHofi xareropw rpyHTa, onpeAe/rffercfl no radnuqe

t23



$.^ ol Cprn6Horo; ? - KJrHMarHqecxafi napaMerp, npr{Hr,rMaevsrfi paBHbrM
0,03-0,04 s ilecHort eoue kr B 3oHe MyccoHHbrx Aox<Aefi, 0,04-0,05 B Jreco-
crenuofi 3oHe H 0,05-0,06 s crenHoli soHe.

B  p a f i o H H b r x  e M n H p k r q e c K H x  Q o p M y J r a x  M a K c r . r -
ualrurtfi MoAyab croKa cBflgbrBaror c oAHHM apryMeHrbrr,r, 6onruefi qacrbro
nJlotqaAblo no.4oc6op a, np HqeM yMeHbueHr.re MaKcHMaJrbHoro MoAyJr fl croKa
c yBeJrr.rqeHHeM nJrorqaAH no4oc6opa (peAyxuHfl MaKcuMaJrbHoro MoAyJrff
no nJloula,qu) yuurblBalor noKa3areJreM crerreHu npv urorqaAu nogoc6opa.
Ocranrssle QaNropuQoprrarapoBaHHfl naBoAoqHoro MaKcr4MyMa yqr.rrbrBarorcfl
cyMMapHo c rIoMoIrIbIo napaMerpa, ycraHaBJruiBaeMoro no Ha6nrcAesrzstr
B AaHr{oM pafioue.

Illupoxoe p acnp ocrp arreHue B np aKTr,rqecKn x p acqerax nofl yrrr.ur a np n6-
Jrlrx{eHHafl sMnHpHqecKaff Qopruyna, [peAJro]KeHHas A. n. CoxonoscKHM,
E. B. flonsxostntr t4 A. B. Oraencxulvr:

Qru*. : BV'T n3lcerc, ( lee)
3saqesue napaMerp a B Ans o6ecne,reuHocrefi 50o/o , 100/o , 3-20/o u l0/o

ablqucJreHry A. JI. CoxonoBcKHM no yKpynHeHHbrM 3oHaM reppuropuu Co-
BercKoro Corcsa. ,[I,nn reppvrropr4rr JrecocrenHofi u crennofi goH enponeficxofi
qacrn CCCP 3HarreHufl napaMerpa B yrourreHbr K. n. BocxpeceHcKuM.

B focy,uap crBeH HoM I'HAp oaoruqecKoM H HcTlrryre p aap a6arbrBaror <Vxa-
saHHff nO OnpeAeJIeHHIO paCqerHbIX MaKcr.rMaJrbHbrx pacxoAoB BoAbr Aox{Ae-
BbIX naBOAKOB npH OTCyTCTBT{r.r HJrH He,(OCTaTOTIHOCTH nr.rApoMeTpr.rqecKr.{X
ua6.urcAeHHfi>.

B nux np.eAycMarph Baerc fl, ABa npueMa pacqera JrHBHeBoro.MaKcHMyMa:
,u,Jrfl MaJrbrx 6accefiuon (F<200 rcnz) - no Qoprr,ryne npeAeJrbHofi Hureucne-
Hocru H Aafl 6accefiHos c .F)200 rcuz no oMnr4puqecxofi Qopvryne BvAa:

(200)

rAe Qp - MaKcurrla"usHufi pacxoA pacrrerHofi o6ecnerreuHocrr.r p;
f - xoaQQuqueHr, yuarunarcqzfi cHHx{eHHe MaKcHMaJrbHoro pac-

2\VAa U5trp<rryln,

Mroo - MoAyJIb MaKcHMaJIbHoro pacxoAa BoAbr, o6ecneqeHHocrbro l0/0,
npune4enuufi K rrJrorrlaAr{ no4oc6op a 200 rciuz;

n - noKa3areJlb cTeneHlt peAyKUHLI (ytrleurtuenua) MoAyJrfl MaKcr.r-
MaJrbHofo pacxoAa;

l" - nepexo4uurl xosQQnuneHr or o6ecneqeHHocru l0/o t<,Upyroli o6e-
cneqeHHocTH.

S 0. Pacsernrre pacxogbr AJrff npoeftTlrpoBaHrrrr ocyunreJrbrrbD( cr{creM

BenuqnHa pacqerHofo pacxoAa ocyrxuTeJrbHbrx cHcreM 3aBr{cHT He
ToJIbKo or npHpoAHbIX rnApoJrornqecKux H ilorrBeHHbrx ycJrouafi 4annofi
TeppI,ITopI4H, Ho H or xapaKTepa ee xossficrBeHHoro HcnoJrb3oBaHHfl, Koro-
pr'rfi onpeAeJlfler Heo6xoAl.tMylo HHTeHcr.rBHocrb tr cpoKn yAaJreHHfl BoAbr
.c ocyuaerrrori reppHTopHH.
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Qo: rM,oo (ry)n?uF ,

floaronay AJrrr onpeAeaeHus pacqerHbrx pacxoAoB ycraHaBJluBarcr KpI{-
THqecKr4e nepno4rr cror{a v3 yc.rronufi xogsrlcrseHHoro HcnoJrb3oBaHnt
oc)/uaeMofi n,noulaAu. llpu npoeKTHpoBaHHH npoMburlreHHblx npeAnpufl-
ruir sa ocyuaeMofi reppuropr4u 3a pacqetrur? (xpurr.ruecruri) npHHHMaroT
nepuoA MaKcHMaJrbHbrx noroeoArafi H JrerHHX naBoAKoB; npH ocyueHuu
noA Jryfa - nepHoA JIeTHHX AoIKAeBbIX BOA, TaK KaK KpaTKOBpeMeHHOe
3aronJreHr,re JryroB secHofi MolKHo Aonycrr,rrt. fl.ns noJreBbIX cenoo6oporoB
c o3HMbrMH KyJrbTypaMH ocyur.rTeJrbHyro ceTb paccr{HTblBarcT Ha nepr4oA
MaKcHMaJIbHofo BeceHHero noJloBoAbr, a r,Itfl cenoo6oporoB 6eg ogun,turx
r(yJrbryp - Ha npeAnocenuofi nepnoA, TaK KaK 3aro[JreHue naxorHblx yro-
AHfi eeceHHr.rMr4 BoAaMH 3aAeplr{aJro 6u ux o6pa6orKy LI roceB. flpu ocy-
rrreHHH noA caAbt pacr{erHbtMt{ flBltfroTcfl nepHoAbl MaI(cHMaJIbHoro BeceH-
Hero noJroBoAbrr H Ao)KAeBbrx naBoAKoB Jrerolr. I(ponre roro, Bo Bcex cryqa-
sx seo6xoAr4M pacqer ua 6urosble MexeHHHe BoAbI.

Taxlru o6pasou, npu ilpoeKTzpoBaHr4n ocyrxuTeJlbHbtx cucreM pacqer-
HbrMH nepHoAaMH cToKa flBJrfroTcf MaKClrMaJrbHoe BeceHHee noJloBoAbe,
npeAnoceeHori neprioA, cootnerctnyrcullrfi Har{afly BeceHHHX noJIeBbIX ceJrb-
cxoxogsficrBeHHbrx pa6or, I\,raKcriMaJrrurtr? JrerHe-oceHIrIarl (Ao>x4eeofi) nano-
AOX i4 MeX{eHb, rrpoAoJr)Karcrqaflcfl or KoHua cfiaAa BeceHHero noJroBoAbs
Ao oKoHqa:nkrfl, noJleBbrx pa6or. Ha ocHoBatvrr4 TexHI,IKo-aKoHoMI4qecKHx
pacqeToB HJIH HOpM npoeKTHpoBaHHfl OCyTXHTeJTbHbIX CUCTeM AJrfl KaXAO|O
us arr,rx [epHoAoB ycraHaBJrnBaror pacr{erHyro o6ecneqeHHocTb pac-
xoAa.

Tar, B coorBercrBuu c <VxasaHHflMH rro npoeKTupoBaHuro ocytxuTeJlb-
Hbrx cucreM)), cocraBJIeHHbrMH l4ucruryrou <PocrHrrpoBolxoe> (1967 r.),
o6ecneqeHHocrb pacxoAoB BeceHHero rroJloBoAbfl, Aox{AeBoro naBoAKa 14
npeArroceBHoro naBoAKa AJIn noJIeBbIX ceBoo6oporos paBHa l0yo, o6ecne-
qeHHocrb pacxoAa AolKAeBoro nasoAxa npu ocyrileHHr,r noA Jryra - 250/o;
pacqerHas o6ecneqeHHocrb pacxoAa Me)KeHHero irepuoAa Bo Bcex cJry-
rraflx - 50% .

flpn na.rrurrur.r AaHHux sa6.nrcAeuv fi pacqerHble MaKcHMaJrbHbre pacxoAbr
raJrbrx r.r AoxAeBbrx BoA onpeAerrflror corJracHo CHun II-14. 7-65. TIpu
orcyrcrBtrr AaHHbrx ua6nrcAesufi pacxoAbl TaJrbIx BoA paccrrnTbrBaroT no
eFi 356-66, "nunHeBblx BoA - no eMnHpHr{ecKHM pafioHHunr {lopnly;rau,
napaMeTpbr KoTopblx HaxoAflTcs IIo MeToAy aHaJrofr4H

!,"nn onpeAeJreHufl pacqerHblx pacxoAoB rrpeArroceBHoro nepuoAa npeA-
BapHTeJrbHo ycTaHaBJIHBaIOT paCr{eTHyIO AaTy rrpeAnoceBHofo nepHoAa,
npeArxecrByroqyrc na7 Alaefi. Aare ceBa. flpe4nocesHofi pacxoA sa xax4ufi
roA BbrqHCJrflroT KaK cpeArrufi ue pacxoAoB sa 5 AHerl, H3 Koropux rperzrl
AeHb [pHXoAHTcfl Ha pacrlerHylo Aary. Ha ocHosaHr4r4 npeArroceBHbrx pacxo-
AoB 3a pflA Jrer crpotr reoperuqecKylo KpHByro o6ecneqeuHocrn croKa, tto
xoropofi H HaxoAflr BeJIHqHHy npeAnoceBHoro pacxoAa pacrrerHofi o6ecne-
qCHHOCTI{.

flp tI otcyrcTBHLI Aa HH blx s a6.rrroAeHu ri p acu,erHufi np elnocesHofi p acxoA
onpeAeJrflror rro MeroAy aHaJrorHH HJrH no pafiouHuM gMnHpHqecKHM Qop.
MVJIAM.

Mnuuua.nbHble pacxoAbl Jrerne-oceHHero rrepHoAa
uexeuu) paccqurbrBaror corJracHo CH 346-66 (cnr,

H

$
3HMHero (nepnoga
7).
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$ z. Mnnuua*urrrt cron n ycJroBr,rfi ero {oprvrnpoBaHrrr

MaHaua.nrunfi croK Qopnaapyercfl B nepuoA, KorAa peKa nepexoAr,rr
Ha rpyHToBoe nHTaHLIe H KorAa noBepxHocrnnrfi croK rro/rHocrbro fipeKpa-
IqaeTcfi I4JIH HMeeT HaLrMeHbIXee 3HarIeHHe.

Baxueliruulu $axropaMz, BJrHrrou\HMn Ha rrpoqeccbr SopnrzpoBaHrifi
Mr4HWMailbHOfO CTOKa H efo BerHqHHy, gB"rlflrorcff KJIHi\,{arI4gecKHe, noqBeHHo-
reoJlofl4 r{ecKHe H f I{AporeoJiort4 r{ecxne. KpoMe roro, Ha MI{HI4 M ant w16lft croK
BJrl{fler HaJrHrrr.ie n 6accefiHe o3ep, JrecoB, 6o.uot, a raKx(e pa3Mep 6ac-
cefiHa.

Knzrvtar olpeAeJlfler KaK o6wufi_puKaM peKH, TaK 14 pexuM Mr4 HHMaJrb-
Horo croKa. B cenepuoti qacra CCCP 6onluroe Kort4 qecrBo BbrnaAaroul7x
ocaAKoB t4 cpaBHureJlbHo He3Har{HTeJrbHoe r4crrapeHr{e o6yc"rroB"rruBaror Ao-
BoJIbHo ycrofiuvnufi tunuuua"rltsrtfi croK. B rcxslrx 3acyruJrr4nux pafiouax,
rAe ocaAKoB BblnaAaer Ma.[o, a HcrrapeHHe BeJTHKO, MHHHMa.[bHbre pacxoAbl
HHTITO}KI]O MAJIbI.

Be"unqaHa MHHHMaJIbHoTo croKa 3aBHcHT or BeJrHrIHHbr H xapaKTepa
rpyHToBoro nHTaHHfl peK H or rex )Ke Qarropon, Koropbre o[peAe/rflior
BerHrrHHy I{ xapaKTep noA3eMHofo cToKa, B rrepByro oqepeAb norlBeHHo-re-
oJroruqecKLtx H rr.rAporeo"[oruqecKrax ycnonuft .

Ko"uaqecrBo rpyHToBbIX BoA, HaKarrJrl4Barorrluxcfl B BepxHHX noqBeH-

rpyHToBbIX BOA He3HaqHTeJIbHbI H OCHOBHyTO po/rb B rrHTaHr4H peK r4rparoT
rny"6oxte noA3elviHbie BoAbi. B' erax paftoHax Ber[rrr4Ha r\.{r{HuMaJrnHoro
croKa 3aBHcHT or r.ny6uHbl spo3noHHoro Bpe3a pycJra , qurcila r4 xapaKTepa
BoAoHocHbIx ropH3oHToB LI feoJroruqecKoro cocraBa nopoA. llenr 6on'lrue
BO_AOHOCHbTX fOpr.r3OHTOB BcKpbrBaer AO[rHHa H pycJro pyKk H qeM oHH BOAO-
o6n.nrnee, TeM Bblue z ycroriuuBee Be[rHqHHa MHHr.rMaJrbHoro croKa. BoAo-
o6u.rutuocrb BoAoHocHbIX rop[3oHToB gaBHcHT or reoJrorurlecKoro cocraBa
nopoA. Pt,tx"nlte H nopt4crble nopo/{ur (nec.rar:HKH, r43BecrHrKr.r, raJrequuxu)
co3AarcT 6naronpuflTHbre yclroBLfl AJr'- aKKyMyJrf,r\uH noA3eMHbrx BoA,
a nJrorHbre H Kpt4cTaJrJrr4qecxue (r"tzubr, rpaHhru, rueficrr v 1p.) , nao6o-
por, yMeHburarcT vHQu.rrlrparlHro BoAbr H aKKyMyJrHpyroqyp eMKocrb
6accefisa.

HaseN,IurtMH aKKyMyJIflTopaMH croKa flBJrsrorcfl o3epa H orrlacra 6onora.
Osepa - noi_btrlalor Ml,IHuruanruurl croK. B o3epHbrx 

-6accerluax 
Kapens-

cxofi ACCP MHHHMaJrbHbre MoAyJrH croKa cocTaB/rrroT He MeHee [_1,E

r26

.nlce9, B^ lo qpeNIs Kal( Ha peKax, He HMeloulux osepHoro peryJrHpoBaHHfl,
rvreHee 0,5 nlberc c |  rc,u' . '

B,[zqHLIe 6onor Ha MuHllManlslrfi croK 3aBHcHT oT THtta 6o,qor H Bbrcorbl
cTorFILIfl ypoBHfl rpyHToBbIX BoA. Peru, BblTeKaroilI[e r{3 HH3r4HHbrx 6o"lor
c ypoBuelvl rpyHToBbIX BoA, 6,rHsxl l \a K noBepXHOcTH, HMeIoT 6O.rree BbrCO-
xuft vmuurvta.nlsttii MoAyJIb no cpaBHeHrrro c Heea6oJroqeHHbrMH peKarvrg.
Ilanpr.Iue s 6acceiiHe Bepxoeux 6oflor c Hrz3Kr,rM croflHr{eM ypoBHfl rpyH-
TOBbIX BOI npHBOAHT K yMeHbUeHHro Be.rIHrrHHbI MHHHMaJIbHO|O CTOKa.

C yne"rluueuHeu nJIouraAI4 eo4oc6opa, KaK ilpaB:z[ro, yBeJr2qgBaercfl
x,lI]HHMa.[nurtI? croK, TaK I(aK ycw[ItBaerca r"rry6aHa aposl.touuoro Bpe3a
pyc/Ia 14, c"[.eAoBare./IbHo, yBeJIHtII4Bacrcfl ero aKKyMy/rHpyroulaa cnoco6.
Hocrb. B pafrouax c HeoAHopoAHbIM reo"[orr-rqecKaM crpOeuaena a paairoo6-
pa3HbIIvIa ycJIoBHrIMlI IIoA3eMHoro rrrTaH:afl ua6,urc4aetca He rrpflMafr,, a
o1patuan cBfl3b MHHuMa.rbHoro MoAyrTfl cToKa c nJrorqaAbro no4oc6opa.

3oHaltnocrn B pacnpeAeJIeHHH MHHHMaJrbHoro croKa. Be,uuquna Mrz-
HaMaJIbI{ofo cToKa HaxoAHTcs g 6ofllluoft sasucuMocTla oT pa3flr{rlHblx MecT-
uux SaxropoB, oAHaKo rto r{epe yBe.rrprqeHafl rJrorrdalz soAoc6opa BJrHfl-
HHC UX C|"IIA)KI.IBACTCfl H BC,IftIqUHA NII4HHMAJIbHOTO CTOKA ONPCACJIflCTCfl
T.IIaBHbIM o6pasov KJII4MarI4tIecKHr\4H Qarropanra H gailacaMu rpyHToBbIX
8O.4.

B ceqeu c grHM B pac[peAeJleHau MHHHMa.[bHoro croKa ua6"uro4aercn
3aKou reorpaQaqecroft 3oFiaJrbr{ocru, rrTo Aaer Bo3Mox{Hocrb nocrpoeHl{fl
Kapr usonulHufr cpeAHHX MHoro,rIeTHHX BeJrr.rqHH MHHI{MaJrbHoro croKa.
Taxne Kaprbr AJrs 6o"rliuax lt cperHurr 6accefiuon cocraB"rreHu B. A. vpu-
BaeBbrM, 6. B. l lonqxoBbrM, II .  H. f lonoeHr,r u Ap.

Hau6onee o6ocHosaHbl Kaprbl, cocraBJreHHbre focy4apcrBeHr{.brM ryrA-
poJrofr.rqecKHM r{Hcraryrou (ffl4) s 1966 r. (npunoxenrae r <vxasaHgflM
no onpeAeJleHHro pacqerHblx 

llgHllM^aJrbHbrx pacxoAoB BoAbr peK npr{ cTpo-
HTerIbHoM npoeKrHpoBaHr4r4> CH 346-66). B coorBercTBr4H ceraMH Kapra-
MH HopMa MecflqHoro^(30-4Henuoro) MLIHI4MaJTb[roro croKa H3MeHfler cn Nrn
neJler9_ilepHoAa or l0-'8 nlcerc c I rcnz Ha ceBepe enponeficxofi .racru CCCP
er 20-15 ttlcerc c | rcnz Ha ceBepHoira vpa,ue ao o-0,5 ua me 14 roro-BocroKe.
Hopnra 3HMHero MHHHMaJIbHoTo croKa r43MeHflercr or 2_-3 nlcerc c | rcnz ua
ceBepe eeooneficxoli qacrr CCCP lo 0_,0,25 nlcerc c ! tenz Ha rcre rt rcro=
nocroxe (cu. puc. 32 u 33).

Kapru ffl4 cocraB/IeHbl A/Ir onpeAeJreHur Mr4Hr{MaJrbHoro croKa cpel-
HIIX ro uIoIrIaAH 6accefiuos. Ha Ma.IIIIX 6accefiuax ocHoBHafl poJrb 

" 
,fut-

MHpoBaIIHr4 MHHr4MaJIbHoro croKa rrpHHaA"rrelKHT Mecrnuvr Sueu xo-reorpa-
Qzuecxuu Qaxropau. flosrolty Berr4rruHa MaHr,rMaJrbHoro MoAyJrr croKa
Ha Ma.rrbrx 6acceriHax H3MeHffercfl n,60.nrurux npeAe/rax

llepecuxaHne H npoMep3aHne peK. B nepr4oA MHHt4MaJrbHoro croKa
peKa rrrzTaercf roJrbKo 3a crrer rpyHToBbrx BoA. B lex cryqaflx, KorAa no-
nepxnocruufi crox [paKTHrIecKH orcyrcrByer B TeqeHHe AJrhre.rrbHoro Bpe-
MeHkI, a 3anacbl fpyHToBbix BOA HeBeJIHKH, peKa nepecblxaeT, a sUnaOfi niO-
Mep3aer. Cne4onareJlbHo,_B pflAe crytraeB uuuuua.ntHnfi croK naAaer AoHyJIl. flepecuxaHl{e uan6o.rtee xapaKTepHo AJrfl BecbMa MaJrhrx peK c He-
rny6oxula Bpe3oM pycJra H rrosToMy He apeuupyroxrHx ocHoBHbre BoAoHoc_
urre ropz3oHTbr,
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flo uepe nepexoAa oT ceBepHblx yBJrax(HeHHbrx palioHoe K ro)KHbrM 3o.
cyIxJIt4 BbIM ocaAKH yMeHblxarorcfl, a rny1uHa 3aJreralr4fl rpyHToBbrx BoA
yBerHr{HBaercr. B raxou x{e HaTIpaBJIeHHH yBeilHrruBarorcfl pasrueplr 6ac-
ceftHos nepecblxarcurHx pet{ H npoAo/rx(rrre.[bFrocm 6eccrou"bro nepnoAa.

B necnofi 3oHe, rAe rpyHToBble BoAbr croflT BbrcoKo, cHCTeMarHqecKH
nepecbrxaror peKr4 c oqeHb MarTbrMH no4oc6opamn (1-10 rcuz) u enH3oAH-
qecKn co cpeAHrzMH eo4oc6opanau (

flepecuxaHr4e rroirrrz elKeroAHo H
crenuori 3oHbr. B 6accerine HHlKHerc
nepecbrxaHHe peK c uroqaAflMr4 BoI
p. Ope"rrt), a 3ano,/rlKbe c nnciula4nro
w Mansfi VseHl H Ap.) . Il'aulonblxyrc ilpoAo/rx{r.rre"rrbHocrb nepecbrxaHLrfl
HM-eIor pely llpzxacnui,rcxofr uuaueulrocru, crerrHbrx a no.rrynycrbrHHbrx
pafioHon KaeaxcraHa;

flpouepeaHae pex cBtI3aHo He roJrbr{o c HcroqeHueM 3anacoB rpyHfo-
BbIX BOA, HO H C yBeJII-rqeHHeN,I TOJTUIHHbI JrbAa, nepeKpbrBaloqero )KLrBoe
ceqeHHe MaJIbIX pex. klenaeHeHae roJIIrIHHbr hnga saBHcr4T or KJrr4Mara. flo-
gToMy npeAe/Ibl n"loulaAefi no4oc6opoB npoMep3aroquX peK 14 Meror soHaJrb-
HOe H3MeHer-rr4e H.. yBeJr,rqr4Baro-rcfl c rofo-3aila,.a Ha ceBepo-BocroK. Tax,
Ha ceBepe eeponet?cxoll ,Iacrn CCCP (Jleurznrp a1cKafl o6"rricrl) cgcreMarrr-
rrecKH rrpoMep3-aror peKH_c uroqaAbro BoAoc6opa 50_100 rcnz, a enHSoAH_.
qecKr4 H ,qo 1000 rcuz. Ha Vpane npoMep3aHug pex c uouraAflMrr BoAoc6opa
ao 100 rcttz sa6nloAaerca noqrz e>xero4no. B^soHe neu"of,r'Mep3Jrorbr Boc-
roquor? Cu6uput u !,a"rrlHero BocroKa.np^ol\4ep3aror MHorlle KpyrrHbre peKr.r,
TgqpuMgp p. E-rgaulgl ty.*a. (F:4O000 Kilr), p. I4u4rzr"p^u y nyHr{ra
|!arrE-^Kp99r ({:172000 nrw'): p. f.wa un>x6 i,naaeuwn'p. Enraurofi(F-200 000 rcuz) u Ap

$ S. Pac.rerr,r MnrrurraJrbHoro crofta

onpe4eteHue pacqerHblx MHHI{MaJrbHbrx pacxoAoB BoAbr np1 Hail.,q4r4
rHApoMerpHqecKHx,qaHHbrx. }ru pacxoAbr Heo6xoArzuo onpe4e/rflTb AJrflo6ecnetlenwn 6ecnepe6ofiHoro BoAocHa6xeuufl , opottreHLrfl 14 o6no4Heuur,
AJIfl_ rleJleli cyToxo4crBa, a raKx{e oHepreruqecxor,r vcno,[lsbBaHgq peK.

Muuurvamuuti croK nplr pa3Jlzr{uofi creneHa r,r3yqeHHocru 6accefiua
paccrII4TbIBaIoT B cooTBeTcTBHLI c <VxasaHHffMH IIo oirpeAeJieuaro pacuer-
HbIX MHHHMAJIbHbIX PACXOAOB BOAbI PCI( NPH CTPOATCJIbHOM NBOCTTZPO-
BaHHH> (CH 346-66).

B xa'recrBe KpHTep Hfl npt I{a3Har{eH ur4 pacqernor? ee"rrzqgHbr MHHr4Marrb-
Horo pacxoAa BoAbI peKa npLIHHMaror ero ex(eroAHyro o6ecne..reHHocrb:
npa ilpoeKTupoBaHur4 rr4l.pocraurlHrlr 90-85%, gporxeHraq g0-gbo/o, xo-
ssricrnenHo-nr4TbeBoro no4ocHa6x(eHur g0-g50/o^ u r. A.

nnn oilpeAe!'IeFlufl pacqerHoro MHHr4MaJrbHofo pacxoAa l4cnoJlb3yior
AaHHbre ua6"nrc4eHnii no croKy 3a 3HMHHT? z nerHe-ocbuHrafi n.p"o4oi- F,;;_qer BeAyr no cpeAHeMecflr{HbrM pacxoAaM; no cpeAHr4M aa 30 auefi c HaH-
ivreHbLULIM CTO KOM HJ|H rr} cp eAHecvTor{HbrM.

Cpe4HeMecfl rIHbIe pacxoAbr 
.pexoven4yercfl HcnoJrb3oBarb Arrr pacqera

B ToM cfiyqae, KorAa Me)I{eHHbIr? nepuo4 npoAo/r)Kurellutli rz ycroliunBuk

r30

(4.nurcx He Mer{ee AByx MecffIIeB H B TeI{eHHe sToro BpeMeHH'Ha pexe Her
naeo4xon).

MnuaualbHbre pacxoAbr cpeAHr4e sa 30 4uefi c HaHNteHbIIIHM croKoM
HcrroJrb3yr.orcr rrpz Koporxofi u npepblBucrofi Me)KeHI4. I(oporxoft cqHralor
MelKeHb npoAoJrx(HTeJrbHocTbro Mer{brxe AByx MecflI{eB, flpepblBHctofi, ec.[H
oHa rrpepblBaeTcfl IIaBOAKaMI'I.

flpnr Hailr4qr4r4 A,rrr4TeJrbHbrx rHApoMerpHIIecKHx na6,nroAenufi pacrler-
Hufi nnunuMaJrbrrbrr? pacxo4 onpeAeJlruor lo reoperuqecxofi xpunofi o6ec-
nerreHHocrw.. t nn aroro onpeAelrrror napaMerpbl Npznorl o6ecneqeHHocrn :

cpe4nral:r MHoro.,'reruufttvtu'uulta.rlHufi pacxoA Q"un, xoeQ@ut UHeHT BapHauHH
Cow t<oa|Qr.rqnenr acHMMerPuw Cr.

Cpe4Hafi uuoro.nerszrl MHHuMaJtrusrfi pacxoA BbltlncJlflerct Kal.
cpeAHee apr.rQuernqecKoe PnAa

Q " " n : (201)

3HaqeHHg Qr"n euuuc-Cp e4n rolo KB a1p arv.qec Kyro oru u6 xy H a fi4eu uoro
Jrflror no Sbpuy.ne:

E o o , u * : h t o o % .

KorAa cpeAHflr r(BaAparurrecKarr oruu6xa He npeBbllxaer 150/0, pagqer-

Hbre Aa[rHbre AocTaToqHo HaAe]KHbr; HeBbrnoJIHeHHe 3TOI'O yCJIOBHfl IIpU-
BoAHT x seo6xoAr,rMocrn y6[rr4HeHwfl, pn1a. ,Ec"rru aroro cAeJlarb HeJIb3fl,
pacr{er MHHHMaJrbHofo cToKa npoBoAfT TaK x{e, KaK npH oTcyTcTBHH Ha-
6"rrroAenufi.

flapanaerp C, onpe4eJlrtor no Qopnay.rle:

(202)

(203)

(9,O4\

(205)

l 3 l

rAe

llpn uanuqut B pflAy MHHHMa,'IbHbIX pacxoAoB HyaeBbIX sHaqeHnft (npo-
Mep3aHHe H nepecbrxaHue pex) onpeAeJIeHHe xoaffiHuueHTa BapHawH pe-
KoMeHAyercfl rpou3BoAnrl rpaQo-aHa,rHTI,IqecKuM cnoco6otvt rto oM[HpH-
.recxoft xpunofi o6ecne.reHHocrH

!,.na orrpeAe,TeHafl napaMerp a Co Mox{er 6uru TaKxe npHMeHeH MeroA
uau6onlruero npaBAono1o6us., H3llox{euurtfi e rraee IV.

flapauerp C" nu6apanr rro coorHorxelrr.rrc c Co, vtcxo!.fl Hg HavlIvqlxero
coorBercrBufl TeoperuqecKoft xpanofi o6ecneqeuHocru Saxruuecxunn Aas-
u unr u a6nnAelrur? . O6ec neqeH Hocrb s a6nroAen H bIX MHHII Ma./Ib H bIX p acxoAoB
BoAbr peKoMeHAyercn orpeAeJrrrb no Qoplryne:

p:mloox .
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Teoper4uecKylo KpHByIo o6ecne.resuoctu crpoflT Ha ocHoB aHr4vr Kpr.rBbrx
TpeI[ ap aN,reTp HrrecKof o f aMMa -p acnp eAeJreHHfl .

Pac'IerHoe sHaqeHLIe MHHHMaJrbHoro. pacxoAa onpeAe/rflIor no Bbrpax(e-
HIIIO:

Qn: KpQ,,u, , (206)

rhe. Ke- opAHH ara KpI4Bofi o6ecneqeHHocrr4, coorBercrByroqafl pacqer-
HOH OOeCneqeHHOcTH p.

prna yctauoB,rreHHr pacqerHofo MHHHMdflIHOTO pacxoAa no KoporKoMy
nepl{oAy na1nrogeuufr napaMerpbl xpunofi o6ecneqeHHocrtr npr4Bolflr K
MHOrorerHeMy nepl4oAy MeroAoM ruApoJrorv,Iecxori a:uarror44, To ecTb
c noMorqbro AJrr.rred,rbHbrx Ha6,rrcAeuuit ua peKe-aHaJrore.

Eacceliu-aHaJlor n:';r6wparcn no cxoAcrBy K.rrzMarurrecKlrx ycnonnfi H
oAHopoAHocrH yc"uonuri tpop nrnpo BaHHn MHHHMaJrbHoro croxa, ocofieHHo no
cxoAcrBy rl{AporeoJlorzr{ecKoro crpoeHufl 6accefiua, KoJuqecrBy H BoAo-
o6u,rlnocrn BoAoHocHbIX roplz3oHToB, npHHHMarorrlHX yqacTr4e B rr4TaHHH
PeK. Kpoue roro, 6accefiu-aHaJIor AoJrlKerJ 6url cxoAHbrM c H3yqaeMbrM
6acceriHoM rro nJrouraAr4 no4oc6opa, yc.loBarrM aKKyMynnryuu croxa, orcyr-
crbraio rla xropoa, tyqecrBeHHo HcKalKaroutux prunuMa.rrbHbrrl cror (noao-
xpaHr.rJruula v r. n.).

,II,"nx pex c Me)KeHHbIM nepl{oAoM A/rr4TeJrbHocrbro MeHbrxe 2 Mecsqes G
pflAoM Ha6"uro4eu1fr Lo 5_ner cpe4Hufi MHoroJrer::lrfr vuuul,ra.nrutrft pacxoA
MoxHo onpeAeJrzTb no Qopuyne

Q ' " n : 0 u U * , (207)

rAe Q*"n Ia Qu- MHoroJIerHHe cpeAHeMecflqHue (30-4HesHue) Mr4HHMaJrbHbre
pacxoAbr BoAbr usyrraeMoft pexz kr peKa-aHaJrora;

Q.n - cpeAHeMecs'rHrrri (30-4Hennirr?) rvruuzuanruufi pacxoA Ba
xoporxnr.i nepHoA ua6nlo4enuft;

Q.n.r-cpeAHenecs,rFrrrfi (30-4neeHufi) MHHHMaJrrHrrfi pacxoA
- BOAbr 3a ror )Ke_repuo/{ na6nrc4euuir no peKe-aHa/rofy.

Bropoli napaMerp xpueoli o6ecneqeHnocrz MHHtrMaJrbHoro croKa -
- . ^  ^J - . I ^ . .  - . .  / -KoaQlppiilHeiiT Bapfial\i4w Lc B cJryrrae KopOTKOro pflLa ua6lrc4euun Ann
cpeAHHX peK npHHHMaror no 6accefiHy-aHaJrofy; AJrfl MaJrbrx peK onpeAe-
rrrror no Qopvy.rre:

Co:  t ,  ̂ & ,
rge Co"- xoo$Quqzeur BapHaL\HLr Anr peKu-aHaJrora.

KoecpQuqueHT acuMMerpr4r4 Anfl yB/ralKHeHHbrx pafi_oHon paBeH 2co,
AJrr HeAocraror{Ho yBJra}KHeHHbrx pafior.ron -(l+-1,5) Cr.

l]o uafiAeHutII\,I napaNlerpaxl xpHnorl o6ecne.reHHocTrz r\{HHHMaJrbHoro
croryl no Qopvry,tle (206) nuuuc"nflIor pacqerunrfi MuHaMaJrruufi pacxoA.

llpu xoporKoM nepuoAe ua6"rlrc4eHuri, Ho recHofi npflMoJrHHeliHorl ceq-
sH c 6accefiuotrl-auaJlorot\,I pacr{erHble Mr.rHr4MaJrbHbIe pacxoAbr BoAbr Mofyr
6urr ycraHoBJreHbr rro rpaQuxy cBfl3u. fpaQux cBrgr MelKAy Mr{HHMaJrb-
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(208)

HbrM cror{oM B r.royrlael,roru 6accefiHe H 6accerlHe-aHaJlore crpoflT no MHHH-
i\.raJrbHbrM pacxoAaM 3a coBl\{ecrsrtfi nepuoA Ha6"rrro4euufi .

f lo xpunor? o6ecneqeHHocrz MHHHMaJrbHoro cToxa, nocrpoeuHoft Ha
ocHoBaHr4H AJrrrreJrbHbrx Ha6.nn4eHnfi B 6accer?ue-aHaJrore, onpeAeJrflror
M H r-r r.r MaJrl H trfi p ac.xoA, coorBercrn I'rou1u rl p a cqerr{ ofi o6ecne.reH Hocru Q r, u.
Orx"rraArrBafl rloJryr{eHHoe 3HaIreHHe pacxoAa Ha rpaQzKe cBfl3l4, naxo/'ar
cooTBeTcrByroqee eMy 3HaqeHHe pacqeTHoro N,rHHVMaJrbHoro pacxoAa B r43y-
qaeMoM 6accefiue.

Onpe4e.teHue pacqerH brx MI{HHMafl bHbrx pacxoAoB BoAbr npn orCyrcrBn}r
rfJrn HeAocraroqHocru ruApoMerpuqecKux AaHHbtx. flpu orcyrcrBnr Lrrrw
HeAOCTaTOqHOCTH fHApOMeTpHqeCKI4X AaHHbIX pacqeTHble Mr4HHMa,rbHbre
pacxoAbr raK)Ke onpeAeJrrror rro xpznor? o6ecneqeHHocrH Mutr4Ma,IrbHoro
croKa, Ho rrapaMeTpbr xpHnoir olpeAe,llflIor no KapraM ngonwuuft, 9Mnr4-
pHqecKHM Qopruy,navr Hilr4 ApyrHMH KocBeHHbIIvrH cnoco6aun.

!,annue Ha6.nroAenufi crruTarorcr HeAocraroqHblMu, ecJIH no o6tevy
H KAIICCTBY OHI,I HCNPH|OAHbI AJIfl OCYuICCTBJJCHI4fl CTATHCTHqCCKIJX PAC.
qeroB Aax(e c ucrloJrb3oBaHaeM rvreroAa rtrApoJlorl.l.recxoli aHaJIofuH.

B cnqez c reM qro fipoqeccbr c]opr'rzpoBaHrfl MHHHManbHoro croKa Ha
MaJrbrx 6accefinax HMeror pa4 oco6enltocreii, pacqer napaMerpon xpunofi
o6ecueqeHHocTu MnHrrMa/rbHbrx pacxoAoB AJIfl MaJIbIX I4 cpeAHHX peK BeAyr
no-pa3HoMy.

Ae"ryenze peK Ha MaJrbre r{ cpeAHr4e B pacqerax MIrHHMaJrbHoro croKa ga-
BHcHr or reorpaQuuecxoro noJrolKeltrn peKLr (palioHa) z rrila onpeAeJrfl-
er\,roro MHHHMyMa ("rrerue-oceuuufi u"ta slltuullli).

B CH 346-66 rpr{BeAeHbr Kaprbr palioHrzpoBarrfl repprrropuu CCCP
rro MrrHHMaJrbHoMy cToKy MaJrbrx peK 3a JrerHe-oceuuHfi u suNttrvrft nepvoAbr,
a TaK)Ke AaHa ra6nw\a uau6onlrurrx n,rouraAeir 6accertHos MaJrbrx pex
uo pafionana. Hau6onuuue urorr\aAx MaJrbrx. peK AJrr ,'rerHe-oceHHero lre-
pro1a HaxoAflrcr B rrpeAeJlax 800-10 000 tc.tL,, ailn 3HMHero - 800-
5000 rcnz.

K cpe4uuM oruocflTcrr peKH c rrJroqaAr,ro 6acceiiua, npeBbrurarculer? yKa-
3ar'rrrbre Bbrrrre npeAe.rrbl, IIo IIe 6o,ree 75 000 rcuz.

Cpe4Hllft n,tuoro.rernuir pacxo/t rraxoARr cJle/dyrouuNrr.r cnoco6avn.

nns cpeAuux 6esoaepurrx 6acceiitron Q*u' na*oAsr c- noMoulblo Kapr
r43OJl iHHH MHHI4MaJTbHO|O CTOKa. KapTbi  BbrpaiKarcT pacnpeAef ieHhe CpeA-

Hero MHofoJrerHero 3O-AHesrroro MLIurriraJrbHoro MoAyJrfl croKa gHMHet'o

rrepr4oAa (crtr. pac. 32) pr .rrerFre-oceHr-rero nepI4oAa (pnc. 33). 3HaueHr.re

M*nn crraMaror c Kaprbr AJIfl IIeHTpa rflx{ecru 6accer?Ha w[n4 BblrizcJrfl]or
KaK CpeAHeB3BeIIIeHHyIO BerHrIHHy.

llo uafi4eHHoMy c noMou1bro Kaprbr MoAyJrro MHHHMaJrbHoro croKa Bbr-
qzcJrflror cpe4nufi vHoroneruur? 30-AHeeHlrr? MHHI4Ma,rIrHufi pacxoA:

Q*n":W t f fcerc '

Toquocm onpeAeJreHllrr MHHHMaJrbHoro cror{a no KapraM
cocraB.rfler B cpeAHeM or +.10% (n ynnaNHeHHbIX pafioHax) 4o
pafiouax HeAocraroqHoro yBJIa)KHeuwn).

(20e)

I,ISOTUHHfr
*200/o (n

r33
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rurrru"Hy cpeAHero MHoroJrerHero MecflqHor o, Lr't.B0-4nenHoro, MHHTI.
MaJIbHoro pacxoAa ( Q"nn) AJIfl cpeAHHx paBHHHHbrx peK Mox(Ho raKx(e o,,-

ryHKTaMH, HMeroIIlaMH MHOTO"TIeTHHe
cxoAaMr.I, pacnoJrox{eHHbrMa slnusr
le"rneQe [rHTepnoJrr.rpoBarb c.rreAver c
t H .
'o"rlern zr? 30-4Henurrr2 Mr4LrHMaJrc uuftpacxoA 3HMHero u[Iu JlerHe-oceHHero nepHoAa o[peAer,rflror 

"o 
tr""gi"ru-cxoli saBlrcaMocrr.r BHAa :

Q"",, : a (F -f c)", (210)
rAe F - fl/roqaAb 6accefiua, K*tzi

a, lt, c - napaMerpbr, o[peAeJrfleMb.re B saBHcHMocrH oT reorpa0avec-
xux pafioHon no ra6nw{aNr CFI 346-66.

, nnn yr{era peryJlHpytoulero BJII{flHHfl o3ep, pacno/ro)KeHHbrx s6nusr4pacqerHoro crBopa peKr.r, cpe4Hufi rvruoro,rreruzli MHHHMa"4iuili pu.*olBOAbI peKoMeHAyeTCfl O[peAe/rflTb rro 3aBr,rcHMocTr4:

Qor :  0 ,  +  o ,g7B  Qo ,  e l l )
rAe Qs- MHHaMaJrlnsrfi cpeAHeMecflrrr

^ peKH, onpeAenqel{rrfi c rroM
Qf - cpe4nrafi MHoro"reruufr nol

p - oTHOCHTeJrbHafl eMKOCTb 03

F :  v  ,  e r 2 )
I'Ae s - eMKocrb o3epa B npeAe/Iax MHororerHefi aMrrJruryArr xone6aHasypoBHff BOAbr;

Y 
-{peAHflfl MHoroJrerHflr BeJrH uuHa npr.rroKa B o3epe.

Ecnn pacqerHblr? crsop pacfloaoxer r{H)Ksosepa rra 3Haqr.rreJrbHoM pac-
rBopoM H O3epOM ecTb npHToKkr,.To cpeA_
pacxoA BoAbr orrpeAedrrfroT rryTeM cJrox{e-

[bHofo pacxoAa BoAbI, BbITIHCJIfleMOfo
)JrerHero r\{r4Hr,rMaJrbHoro pacxoAa 6o-

pacxoA BoAbr MolKHo BbrqacJrHTb IIo

O.yr:s#, (2t3)
r4e M.n" - MHHHMalrHrrr? cpeAHecyroqsur? MoAy/rb croKa, onpeAe.rrfle_pruft no 3aBHcHMocrH
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Bropofi napaMerp xpnnofi o6ecneqeHHocru (xoeQQuqueHr Bapuaur{H
MHHHMaJIbHoTo croKa Cr) onpe4eJlsior no ra6nwre, rrpzBo4raiuofi B HopMax
CFI 346-66 s 3aBHcrIMocrH or Be.[HrrlrHbr cpeAHero l,rHoroJrerHero MHHz4-
Ma,rrbHoro MoAyJrfl croKa ('M*^) ra reorpaQr4qecKoro pafioua.

Tperlrft napaMerp rrpnHnMaror A/rfl yBdrralr{HeHHrrx par?oHoB Cr:zco,
AJrr parloHon HeAocraroqHoro yBJrax(HeHua Cr:(1;l ,5) Cr.

Onpe4eJIHB Bce napaMerpbl xpueofi o6ecneqeHHocrr.i , no ta6nnqaM Tpex-
napaMerp14qecKoro raMMa-pacttpeAe/'reHHfl HaxoAnr opAHHary xpunofi,
coorBercrByloqyro pacqerrror'r o6ecneqerrHocrrr I(r, u no ueli Be"rrHqHr-ry pac-
qeTr{ofo MHHHMaJrbHofo pacxoAa:

Q  o :  K o Q * , n .

trna ropHbIX reppuropufi (Kasxasa, Cpe.qHefi AsuH) BeJrr{rruHbr MHHH-
MaJrbHoro croKa Mo)KHo orrpeAe/rflTb rro 3aBHCHMocrr.{, cBfl3lrearcu1er? MoAyJIb
I\{HHHMa.[bHoro croKa co cpe4uefi nlrcororl 6accefiua peKH M*^n:l(H.n).
Taxue 3aBHcLrMocrH crporT AJrs oAHopoAHbrx flo rnAporeodrorurrecKoMy
crpoeHuro 14 oAHHaKoBbrx B orHoureHr{rr Br'raroHocHbrx BerpoB pafiouon.

Han6onee H3yr{eHFrbrMH c TOTIKH 3peHHfl r\4r,rHr{rvra,[bHofo cToKa f BJIflloTcfl
Mar'ibre peKri Vrpaancxor? CCP. B uoprvrax (CH 346-66) npuBeAeHar ra6-
Jirlrrbr sHaqeuHfi \{LrHu\raJrbrroro 3O-AHesrroro cror{a l{aflbrx peK VCCP c
o6ecne.IeHHocrblo 97%; pacxoAbl Apyrl{x o6ecneqeusocreli Bbtqucr'rfl}or
c rroMorrdbro repexoAHrrx xoacpQuqraeHron.

I r a s a VII. KJII{MATIIIIECI(II'E @AIITOPbI CTOF(A

OcHonultu QaxropoM, oripeAeJlflIorquu o6ulyro BeJrHqHHy croKa rz ero
p acnpeAeJleHl4e Iro ilepHoAaM roAa, fl 8,'Ifl eTCfl I(JlrINraT -(Tervrnep aTy pa, B.[ ax(-
Hocrb r,r AaBJreHHe Bo3Ayxa, HcnapeHHe H oca4l<ra.). Kporue KJrvMara, Ha
npoqeccbr QopnnpoBaHnfl croKa oKasbrBaror Bd'rHflHHe BeJrHqr4Ha H cloplra
6accelirra, efo penr,et!, noqBeuubrr:i u paclt.r 'renlrrur? noKpoB, reororfir{ec-
I{Oe CTpOeHHe, O3epHOCTb, 3aOOTOTIeHHOCTb LI 3a.[eCeHHOCTb, HailHrfae JIeA-
HHK9B H se.luorl  Mep3JroTbr q Apyf1ae Quszxo-reor:pa$zuecKze Qaxropnl.

fiono"rrHare"rrbHble Saszxo-reorpaQuuecKl{e rfaNropu s rofi unu lruori
N,repe eoa4ericrByror ua o6r\uft rl4Apo/rorzuec5ur? pelKHM, co3AaHHbtfi xnn-
MaroM, H H3NreHfl[or ero. Hau6o"rree Bax{Frbre r{JruMaruqecKue Saxtopu croKa
paccMoTpeHbr FrHX{e.

S 1. Ihalmnocrr, BoBAyxa

Brax<uocru BosAyxa onpeAeJrflercfl KoJHqecrBoM coAeplKaxlltxcfl B
I{eM BoAtIHbIX napon. Bo4auble napbr -uaulonee noABH}KHarr a Heycroi l-
rruBafl. rlacrb arnrocQepbl - HenpepblBHo HaxoArrcfl To B craAHH o6pasoea-
HHa (Izcnapeuue), To B cTaALILI KoHAeHcaqau (oca4xn). fioeroMy Ko/rur{ecrBo
vrx trocroflHHo MeHflercr B BecbMa uHpoKHX npeAeJrax. B,laxsocrb Bo3-
Ay x a xa p ar(Tep?r3 yeTcfl creAyFoull4 N,{r4 BeJr H rrHH a[.{ r4.

A6corrcruan BilaxHocrb. 3a a6corrolrryro nJrax(rrocrb nprrr-rHMarcT
KoJrurrecrBo BoAr[{brx napoB, coAep}Ka[luxcrr B eAHuHue o6reva Bo3Ayxa.
Tax KaI( Maccbl i lapoB B eAlIHHqe o6renra npn HeHsrueuHori TeMne-
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paType HponopuHoHaJrbHbl r.rx ynpyfocTflM, To KorHrrecTBo rrapoB Mo)KHo
3aMeHHTb HX ynpyrocrblo. [-Ioerouy a6conrcrHofi snaxHocrbro Mox(Ho Ha3-
Barb raKx{e yflpyrQcrb rrapoB e, Koropbre B AaHHsrft voueHT HaxoAflTcr B
BO3AyXe.

I4sr\,{eueHae a6co"rrmnofi B/ra)KHocrH B TerreHue cyroK H foAa saBHcHT
or reMneparypbr Bo3Ayxa. Hau6o"nruas a6co.nmuas eraxHocrb 6srsaer
B Te[JrOe, HaHMeHbUafl - B XOJTOAHOe BpeMfl fOAa.'OrnocnreilbHaq 

BJlaxHocrb. Oruourbgue a6co,nrotuofi BJrax(Hocrr.r
e K ynpyrocrr.r BoAflHbrx flapoB e0, HeoOxoAHMbrx AJrfl noJrHoro HacbrrrleHr.rfl
Bo3Ayxa npu toft x{e reMreparype, Ha3brBaercff orHocuTenruofi BJra)K-
HOCTbIO:

,: fr loo%.
Hacnuranulafl yrpyrocrb BoAflHbIX napoB etr saBHct4T or reMrreparypbr.

tlerrr snue reMrreparypa Bo3Ayxa, TeM 6o;Isure BoAflHbrx [apoB oH Mox{er
coAepx(aTb, To ecTb c noBbrueHHeM TeMnepaTypbr Hacbrrqarcqafl yrrpyrocTb
BO3pacTaer.

OruocureJrbHafl BJrax(Hocrb B TeqeHr4e cyroK HMeer uaz6onluree 3Har{e-
HHe yrpoM, Mr4HHMaJrbHoe - B nocJre[oJryAeHHoe BpeMs. B roAoBoM xoAe
MaKcHMyM orHocuTe.nunoft BJIa)Kr{ocTH ua6.nroAaercfl B xoJroAHoe -BpeMfl,
Mr,rHlrMyM - B TerrJroe BpeMf foAa.

Toqxa pocbr. Teuneparypa Bo3Ayxa, rpla xoropori BoAflHbre napbr,
naxoAqulHecfl B Bo3Ayxe, AocTHfaroT cTaAl4H HacbrrqeHHfl, Ha3brBaeTcfl
ro,rxofi pOcu. flpu noHnlKeHHH TeMileparypbr HIrlKe rorrKH pocbr HaqHHaercfl
KOHAeHCarlHfl BOAf[rbrX [apOB.

[e$uqn'r BJrax(HocrH. PasHocru Mex{Ay yfipyrocrbro BoArHoro [apa,
Hacbrrqarculero rrpocrpaHcrBo npH 4aHuoit reMileparype, H ynpyrocrbro
napa, HaxoArrr(efocfl B Bo3Ayxe, Ha3brBaerca 4e@uqHToM BJralKHocTr,r:

d :  o o - 0 .

I-Io Soplryne (216) i\{ox{Ho onpeAeJrurn 4eQr.rqHT BJrax(H ocrr4 AJrfl Kax{Aoro
cpoKa Ha6nroAenl4fl reMleparypbl Bo3Ayxa w a6conrcrHoli BJra)KHocru. ?tu
Ha6.rrrcAerir,Ifi BeAyTcfl qerblpe pa3a B cyrKn : -v I u,7 w, lStt u 19 "r. VIs AeQzqrz-
ToB, onpeAeJIeHHbIX 3a Ka'x(Abrri cpox ua6nroAeuuft,BbrrlzcJrrror cpeAHecyToq-
Hrrft 4eSnrIUr KaK ero cpeAHee apzQnrerur{ecKoe. I4s cpeAHecyror{Hbrx Ae$rr-
IIHTOB ilOflyrIarcT CpeAHeMeCflr{HOe 3HarIeHHe H T. A.oAHaNO rarOfi [yTb paC-
qera orreHb rpyAoenrrnft . floerouy cpeAHeruecnqsurl 4eQuqrzr BJra)KHocTLr
3a nporxeAurHrt nepuoAoilpeAeJrrror no c p eA H e M e c n.rHofi a6co,rrcr-
ruofi s/ralKHocrH H c p e A H e M e c rr q s o fi TeMrreparype Bo3Ayxa. flpz
9TOM STiAqCHAC MCCflIIHO|O ICQHIIIATA BJIAXTHOCTH NOTYqACTCfl 3AHUX(CHHbIM

Bc,'reAcrBae roro, rrro cBr3b Hacbrularcurefi ynpyrocTl4 napa e0 c reMnepa-
rypoli He rBJlflercr nprMo/ruHeirnofi. Ans yrorrHeHr4n AgQuUura BJra)K-
HOCTH, BbrrIHCr'reI{HOfO rro CpeAHeMeCf qHbrM 3Har{eHUgn,l a6CO.nprUOt? BJIa)K-
r"rocra H TeN,rfleparypbr, 3. M. OnrAexon npeAJrox{HJr BBoAr4Tb [onpaBKy:

Ld.:0,09.4 " #,

(2 l6)
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(217)

FAe A _ pa3HocTb Mex{Ay l,vlaKcHluaJlluofi TeMnepaTypoft ea Mecflq no

cpotrHbrM ua6nrogeH ^i* , cpe,quefi rt'reisqHofr reMneparYpofi;

dze
dtz

HTTTeHCHBHOCTb HsMeHeHHfl ynpyfocTH napa npH I ' l3MeHeHHH

TeMnepaTypbl, onpeAeJlr-eMafl. no ra6'nuqau'

Ta xuru o6p asort'r, cie,qHelt{ecsquuti,4eSIl uur BJIax(HocTH p aBeH :

A2o

d.n. 
"u. 

: d + 0,09 Az H; ,
(218)

rAe d -,qesHqrar BJrax(HocTH (tttw), sltql4cIeHIrltfi ro cpeAHeMeCfTIHbIM

fa BJIaX{H€CTI{ HaXoAflT KaK CpeAHee

IHTOB
:Suquron PflAa JIer rlPHHHMarcr 3a

yicrnuu sa6nnAeuuft Hoprrly leQu un-
vtsonuTufi,.

flpu6opbr AJrfl H3MepeHI{q Bflax(Hocrll Bo3Ayxa. !,nn Ha6nrcAeHufi uaA

BJralKHOcTbIo Bo3AyXa Ha MeTeopOJIorHqecKHx crairquf X IIOJIbgyIoTCfl nCH-

XpOMeTpaMI,I, rUfpOMeTpaMH' a TaKlKe caMOrIHIUyIIIHMH upu6Opautl -

: a p H tt fi. cocrouT II3 ABYx repMo-

)4). lIIapHK cMorleHHoro repMol\/Ierpa
nvuleH B CTaKaHqHK C SOAOfr, 6lano-

naxHuv. CltoqeHuufi repruotvterp IIo-

), qeM cyxoir, TaK KaK BJIara c noBepx-

H o c T H I x a p I , I K a H e n p e p b l B H o H c l l a p f l e T c f l a H a H c n a p e l { H e 3 a T p a q H B a e T c f l
tanno. tlevI cyure BO3AyX' TeM cnJlbHee HcnaptleTcfl BOAa C ttrapuKa' TeM

6o,rnure p a3HI4Ua MeX{Ay noKa3aHllfl MH o6opr x- TepMoMe-TpoB ncl4xpoMeTp a'

C ynenHueHv eM Brlax(Hocrn Bo3Ayx a I4 crl a p 
:1':-o:l:9::i:-1. 

H no Ka3aHH n

.r6ua"n'ro depruOMeTpa I\{eHbIIIe 6r.nplqarorcfl oT nOKa3aHHfr cyxoro rep'

;;;;;p;. np" non"o* HacblureHh H Bo3Ayxa noKa3aHus o6oux repMoMerpoB

coBrlaAalor' pI ct'toqeHHoro repMoMerpoB no c[e-

inuqapr onpeAeJlfl lor 3Haqeavts' a6co'
.TI'

I f l q H o H n u f i )  n c H x P o M e r P
(cyxoro H BJIaIKHOTo), sax;lloqeHHblx '

l, npeAoxpaHffIoulyrc ux or A€ficrsus
ru npu6opa HaxoAHTcR BeHTHJIf lTop'

exaHu3Molu. C nouourblo BeHTHJIflTopa

Bo3Ayx, Koropblr i  o6rexaer pe3epBy'.

noJlb3oBarbcfl nepeHocHbIMI{ ncl{Xpo-

Ao noJIH I{Te.n luofi 3 aIqI{TbI.

axHocrb BO3Ayxa npH reMneparypax

B o . r r o c H O f i  f  I ' I r p o M e T p  n o s B o J l f l e T  o n p e A e J l f l r b  o T H O -

cr4reJlbHy*o unu*nocTb B nto6oeBpelvttl roAa' Aeficreue rgrpgMeTpa OcHo-

;;"0 na' ceorlcTBe qeJloBeqecKoro BoJIoca yAJIHHflTbcfl H yKopaquBarbcfl
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Pnc. 34. CraquonapHr,rfi ncnxpoMerp c BoJrocHbrM rrr_
rpoMeTpOM, MaKCnMailbHbtM n MI{HHMaJrbHbrM TeDMO_

METDAMH.

Puc. 35. flepeHocnlfir ncn-
xporr,r'erp ActraHa.

coQTBercrBeH Ho yBeJrHrIeH wlo vrilH yMeHbueHHro BJra)KHOCTH BO3AyXa: o4an

,T::]^."u-"_6^._:xffip€Hlloro 
Bo.roca rpHripenrre_H K paMe, a Apyrofi nepexzHyr'. iepe3 oiior( n cna6x<eH fHpbr{ofi; ua ocu 6noxi Bpaulaerca crpenxa (pz'c.

34). llpn H3MeHeHr.rH B.rrax{Hocrr{,Bo3Ayxa Bo.rroc A;0.fi;tyu;J;', rupbr{a
cooTBercrBellllo noAIIaMaerctt wn\ onycKaercfl, Bbr3bIBafl nepeMerqer{He
cTpeJrKH no ruKa"rre.

Ha6"qroAeHLrfl rralB,rralKHocrbro Bo3Ayxa flpoBoArrcfl e)Kecyrorr Ho B I q,
7 q H l 9 a .

f u r p o r p a E 
- nprz6op AJrn HerpepbrsHofi aBroMar'qecxorr sa-ttwcr orHocl'ITe.lluofi B"rIa)KHocrLI Bo3Ayxa'.-BbcnpHHHMaroue.ri qacrlro npH -

6opa nBrrnercn ryr{oK o6esNupeHHbrx Bo,/roc, Ae6ot;;d;il;;brx, rpo_
I'IcxoAflIrlafl noA B"[lIflHHeM I't3t\{eHeHzfl B,'Ia)KHocrH, [epeAaercr uapat ara-
TeMy pblqaroB crperll{e c repoM. I-Iepo conpaKacaercq c neHrori, Ha4eror}
Ha rrII JTHHAp H qecKH ir 6 ap a6 aH, He[p ep brBHo Bp aqaroqaricfl noA lefi crnaenaqacoBol'o NIexaHH3N'la. Ecnrz qacosoti MexaHH3M HMeer cyrouHrrfi ruuo4,'ro nepo Bbrrrepqr.rBaer Ha ,rreHTe npu60pa Kpr.rBylo a3MeHeHHf B,[a)KHOCr"
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3a cyTKH; np14 HeAeJrbHOr\,r 3aBOAe noJryqaeM KpHBylo H3MeHeHHf
BJralKHocTv sa HeAeJrio. furporpa$ ycrauaBJrHBaar B Mereopo.roruqecxofi
6yaxe.

$ 2. ?Icnapenr,re

klcnapeuue aro npoqecc npeBpalqerlufl BoAbr B nap. l ' lcnapeHHe npouc-
xoAHT C TTOBepXHOCTI,I BOAbr, i lblia H CHefa, C noBepXHOCTH rroqBbr H C paCTH-

Te./rbHoro noKpoBa. @Hsz.recxafl cyrr{Hocrb groro npouecca oqeHb cJro}KHa
u noKa eule HeAocraroqHo LI3yqeHa. Oco6enuo cr'rox(Hbr noc"rreAHr4e ABa BHAa
H0napeHIrfl.

HcnapeHne c eoAHofi noBepxHocrn i\,rolxHo npeAcraBrlTb c/reAyr.oilIr4M
o6paeona. Mo.rrexy"rrbr BoAbr HaxoAflTcr B HenpepbrBHoM ABHIKeHHT4; ABHTancb
BO BCeBO3MOIKHbIX HanpaB/reHl,Iflx c pa3JIHtIHbIrVrH cKopocTfl MH, HeKOTOpbIe
MoJrel{yJlr,r  BOAbr rrpeoAoJrer}aroT C}IJIy MoJrer(yJrf lpi lofo npH'rrr}r(elruf l  H, oT-

AeJrsflcb or rroBepxHocrl4 BoAbI, lepexoAflT B Bo3Ayx, HaxoAtrqufics HaA
erorl noeepxHocrbro. C nonrlueHueM Tex4neparypbr BoAbr cr{opocTb ABHxe-
lllltl NIOJlel(yJl IlO3paCTaeT' A CIeAOBaTe,/'lt,llO' BO3paCTaeT U qHCJIO

MOJreKyJr, cKopoqTb KoropbIX no BeJrHt{HHe u HanpaB"rteHHIo AocTaTorIHa
A/rf orpbrBa nx oT noBepxHocTH BoAbI. floaronry rieM Bblrue TeMnepaTypa
BOAbr, TeM LIHTeHCI4BHee [poUCXOAI4T HCIIapeHHe.

C yae"rruveHueM coAeplKaHltfl B Bo3Ayxe BoAflHbIX napoB ynpyrocrb
hx Bo3pacraer H HaKoHeu AocrHfaer HeKoTopofo 3HaqeHr{f,  trPH KoTopoM
nap Hacbrr\aer rrpocrpaHcrBo. IIp" rorrHoNr HacbrureHHz BoAflHbrMH napa-
Mr.r Bo3Ayxa, pac[oJrox{eHHoro I{aA lrcflapflroulerl noeepxHocrbro, npoqecc
HcnapeHufl npeKparnTcfl  .  C.neAonareJlbHo, HcnapeHue 3aBHcHT or pa3Hocrz
Me)KAy ynpyfocrbro BoAfHofo napa, Hacbrul lrcqefo npocrpaHcTBo npH
reMrepary?e noBepxHocrt4 BoAbI, H ynpyrocrbro BoArHoro napa, r[axru-
qecKH HaxoAfulefocf B Bo3Ayxe.

9enr errure TeMreparypa Bo3Ayxa, reNI 6o,rlruerpe6yercfl BoAffHbrx na-
poB AJrfl ero HacbrqeHl4fl . floeronay c [oBbrrxeHl4eM rer\4nepaTypbr Bo3Ayxa
HHTeHCLTBHOCTb HCrIapeHHfl yBerHrIHBaercf l .

IrlHreHczsHocrb HcilapeHr4n Bo3pacraer raKX(e Bc/reAcrBue ryp6y;reHr-
HO|O ilepeMerxHBa}j[fl, MacC BO3AyXa, KOTOpOe, B CBOIO OqepeAb, ygu,rlnBa-
ercfl c yBe,Tpi.reHzeM cKopocrv Berpa. flpz gToivi Ha Mecro Bo3Ayxa, n xaxofi-
TO Mepe HacbrrrleHHofoBOAflHbrMH flapaMH, rrOCTyIaIOT HOBbIe MaCCbr BO3AyXa,
Menee o6oraqerrrroro BoAru'rblM?r napaMtr. FIa ryp6ynenruocrb.Bo3AyurHoro
noroKa Han, noAuoii  [oBepxFlocrbto BJIHfler pa3uocrb reMneparyp BoAbI H
BO3Ayxa.

Taxunr o6pasonr, K ocHoBHrrrvr SaxropaM, Koroprre onp€4eJrflr,or rrc[ape-
rrae c eoAHofi [oBepxHocra, orHocflTcfl :  pa3Hocrb ynpyrocru BoAflHoro
rrapa, Hacbrrrlarcqefo npocTpaHcTBo npfl TeMnepaType noBepxHocTrz BoAbr
u a6contorHol2 B,'ralKHocru (e', - a), IzHreHcHBHocrb ryp6ynenrHoro rrepe-
Nre[rr]BaH[fl., xapaKTepH3yeMaf cKopocrb]o BeTpa, H TeMIIepaTypa BoAbr
vr Bo3Ayxa.

tr4cnap eu ue con poBox{Aaercr norep efi renJla . A.rrs nepexoAa oAHoro rp aM-
Nra BoAbr npa 0"C n nap rpe6yercr 597 rparr,nt-xa"roputi  TenJIa, KoTopoe
Ha3brBaercn cxprrrofi ren,norofi HcnapeHl'Is. 3uas KoJrnrrecrBo reura, 3a-
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TpaqHBaeMoe Ha HcnapeHr4e, MoN{HO O[pe-
AeilLrTb KO.[HqecrBo l{cnap r.rBruer?cfl >KH/-
KOCTI4

Ha6nrcAeHufl HaA Hcnape-HaeM c BoA-
nor? nosepxubcrz BeAyT Ha BoAHoacrra-
pHTeJrbHbrx cTaHrIHflx c rroMorrlbro cne-
rlr.raJrbnbrx npz6opoa - Hcnapurenefi u
I{craprrreJrbHbrx 6acceliHoe. Crau4apr-
sntfi cereeorl npu1op p*rrfl LrsMepeHufl
HcnapeHr{n c soAHofi rroBepxHoct.H -
HcrrapHrerrb ffl4-3000. On npeAcraB-
"rfler co6oft MeraJrJrurrecxuft cocyA (pzc.
36) c nJrorrlaAbro r4cnapflroqer? noBepx-
Hocrr4 3000 cnz. B qeHrpe vcnaprrrerrn

HCHHIO:

Puc. 36. Hcnapurens ff l , l -3000.

E : x * ( h r - h r ) k ,

rAeE - c.nofi  Hc[apeHHfl,  lyrJyt.,
x - cnofi BbIIIaB[rHX ocaAKoB, ]ttn,l

h, - Bbrcora croflHHfl ypoBHfl B Hcflapfiiene n neprur? cpoK
geuufr;

h, - Bblcora crosHl4fl ypoBHfl B Hcrrapr4Te"[e Bo BTopor? cpox
AeHufi:

(2te)

Ha6nrc-

ga6,rrc-

-f 
- nonp_aBor{Hgty {gr{$urlzeHr a3MepurerrbHorl rpy6xu.

V r n a n u t p n . u I - I - I , 4 - ? o o o . ' ^ . o u o D ' r r D d t A 4 f ' ^ ' ' ' ' ^ A t ' ' ' ? < ' '^  ^ ^  v v v v  J v r q r r q D d t f l D a r \ . r l  f \ a , . ( \  f l c l  L y r r r E ,  t l a  u g p t r r  y  b u A U -

eMa, TaK H Ha rloBepxHocru BoAbr Ha c[erIHaJIbHo o6opy4onaHHblx 11Jrorax.
B nepBoM c,/tyqae HX Ha3btBaror Ha3eMHbrMr.r, Bo BTopoM - [JraByq2Mr.r
ucnapr.rre,ilflMvr.

Benzqzna HcnapeHarr, lo.,IyqaeMafl no Ha3eMHbIM r.I nflaByrIHM krcnapl-
TeJrflM, e 6onnruofi uepe 3aBHCHT OT pa3Mepa Hcrapsrcu{efi nonepxHocrn,
To ecrb n"[ou{aAH HcnapnreJln, c ylr.rerruureHHeM xoropofi prrrrer{cgBrrocrb
HcnapeHl'Ifl Bo3pacra_er, HIo o6rqcHsetcs KoHcrpyKTr.rBHbrMr4 oco6eHsoc-
Tflr\,rH HCrrapHTe/rf . tr lcc,rle4oeaHHnMu Ba.n4aficxofi rz4poJroruqecKofi na-
6oparopult ycraHoB/IeHo, qro orueqeunafl 3aKoHovepuocrl ua6.nrc4aercfl
npfi rl/lotllal..Lr Hcnapnrculerl rroBepxHocrll r\,reHbrxe20 n2. Ha noxasatufl Hc-

,napaTeJlbHoro 6acceirrra flJrou{aAbro 20 ,,tze xoHcrpyKTuBFrbre oco6eHHocru
!pH6o_pa He oKa3bIB-qIor cyurecrBeHHoro Blrtnlufl. C-ynenuqeHueM rrJroulaAr4
6accer?sa cBbrue 20 u2 HHTeHcHBHocTb HcnapeHufl Bo3pacraer B pe-
Syflbrare yBenHIIeHHn HaA ao4uofi noBepxr{ocrbro cKopocrr.r Berpa H

140

rpaAHeHTa BJralKHocTH Bo3AyXa no cpaBHeHuro c noAo6Hbtx'll4 xapal(TepHcTI'l'

KaMH HaA oKpyxaroqefi cYruefi.- 
B .urb, . st"* e CCCP ia eranoH rrpllHflr ucnapure.nnustfi 6accetlH n.no-

uraAbro 20 n2 u rny1uuofi  2 t t .

Anq npHBeAeHHfl AaHHbrx Ha6.rrrcAeuuit flo pa3JIHqHbIM I4cnapHTeJIflM

K HcnapeHHro c rroBepxHocrr.{ Hcrrapl{TeJIbHoro 6accefina-gTaJIoHa BeJIHqHHbI

ycraHOBOK.
" 

Pacqe'rrr HcrrapeHnfl c eoAHofi noBepxHocru [peAcraB.[flIor 6onnnroe

HayqHoe H npaKTur{ecKoe 3HarIeHI{e. f l_pta I{cc/IeAoBaHI4flx H pacqerax BoA-

noio 6anasia pa3.,'rurrHbrx BoAHbIX o6texron I4 orAeJIbHbIX Teppuropuit,

rrpH BoAoxosqficrseHHbrx pacrlerax RoAoxpaHHJIHiIl I4 B Apyrllx cflyqarx

Hbo6xoauMo 3Harb HopMy HcnapeHnr H ee BHyrpHroAoBoe pacrpeAeJleHue,

a raruKe HcflapeHl-ie pa3flHrlnofi o6ecrer{eHHocru.
, B cooreerCrnura c flpoexroM TexHI,iqecKHX yxazanufr, cocraB"[eHHbIM

focy4apcrBeFrrrbrM rHApoJroil,tqecI(LIM HIJcrHTyroM, pacl{er HcnapeHHff c

soaHofi-noBepxHocrH BeAyr orAeJIbHo AJIfl MaJIbIX, cpeAHux u 6onb[IHX Bo'

AOeMOB.
K va"ntru orHocflTcr BoAoeMbr c nJloqaAblo 7o 5 y,uz oxpyr.rrofi u[tn KBa'

4parHorl rpoplvlu, uMeIouIHe cpeAHIoIo AJIHHy pa3roHa Bo3AylllHoro noToKa

H-al soAuOfi nonepxHocTblo lo 2-3 Krn', K cpeAHI{M '- BoAoeMbI c IIJIoIqa'

Abro or 5 Ao 100 rcnz, a x 6o.nruruM - o3epa H BoAoxp aHr4Jlvrn\a nJloxlaAbro

cBbIIUe I00 rcnz.
Cpe4nroro MHoTOJIeTHIoIo BeIHTII4Hy (HOpnry) H c tI a p e H A fl, C M 3'

Jr br x B o A o e M o B, pacilo.nox{eHHblx B paBHIiHHbix ycJioBHfix,- onpeAe'

nlrx parloHax "[ecHbrx H JrecocrenHblx 3oH, KpoMe roro, BBoArr elqe non-

paBKy Ha rrrrouraAb (K,). Taxunl-.o6pason HopMa HcnapeHun

Eo,o = EroKrKuKr. (220)

i lonpanxy Ha r.rry6Hny soAoenaa HaxoAflT no ra6nuqe B'3aBac?IMocrt4
or r\.{ecronoJlo)KeHHfl BOAOeMa H erO r.ny6HHbI.
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flonpanxy Ha 3aII{HuIeHHocrb BoAoeva ,(u onpeAeJrrror B 3aBHcHMocrLr
or orHolxeHl4 r cpe4ueIl Bblcorbl npellflTcrsuft-h K cpeAHefi .qnuue pa3roHa
Bog,4yrxHoro rroToK u Lcp, To ecrb Kr: t (+\

r r.p/
cpe4uroro AJIHHy pasroHa Bo3AylxHoro noroKa Bbrq'c lrflror r{aK cpeA-Hee B3BerreHHoe H3 paccTonuufr no BoAHoMy 3epKary, c yrreToM noBTopfle_

MOCTr.r BeTpa
3Ha,IeHue no.npaBoK Ha r"roqaAb K.HsMeHflercfl or I (ol:20 ur) Ao1,28  ( ro :5  rcJw, ) .  

'w  - - - - - -  
|

flpa uanHIHH, AaHHbrx Ha6nroAeHuii no nraByrrnM HcnapnreJrnM AnflBbIIIHCJICHI,I' HOPMbI HCNAPCHHfl NPCABAPHTE/IbHO B TIOKA3A HT4N NPHlOPOU
BBOAflT IOr]PABI(H: HHCTPYMCHTAJIbHYIO 14 HA PA3HOCTb TCMNCPATYPbI BOAbIB Hcnap[Te"[e u BoAoeMe. Ecnu HcnaplTgrrl pacno.[o)KeH ]re 

-B 
rIeHTpe Bo-

AoeMa, ro Heo6xoAr{Mo BBoAr4Tb trorrpaBKy H Ha I[rHHy pa3roHa Bo3AyruHoro
TIOTOKA.

f lpll orcylcrBI' lt ' t  AattltbIX tta6nro4erruri rropny HcnapeHr.rfl c MaJrbrx Bo-
AoeMoB HaxoAflT .no Kapre usonnHlaii cpeAI{HX MHoro"rierHr4 x BeJrr4rrI4H Hc-rlapeHar c BoAHor? noBepxHocru 6accefina20 nz (puc. 87). cnarou. nupru,
sHaqeHHe Ero yrouuflercff TaKX{e rryreM'nreAeu"" [onpaBoK ua r.rry6auy
BOAOeMa, 3au{Hu{eHr.rocTb oT BeTpa 14 nr,Iou{aAb, To ecTb

Eo, " :  EroKnK.K. .

f I o  B H y r p r 4 r o A o B o M y  p a c n p e A e J r
p e H H n  c  r v r a i l b r x  B o 4 O e M O B  T e p p u r o p H r o
ro3a MoxHo pa3Aer'rHrb Ha 8 soH (pac. BT). nni xaxaofi
3HAqCHUfl MCC'ITIHbIX BC"TIHI{HH HCNAPCHHfl B NPOqCHTAX OT
AocraeHnr? neprzoA (ra6n. T\.

I

C H H T O  I ] C T A .
Cosercxoro Co-

SOHbI noJIyrleHbr
cyMMbr sa 6esne-

T A E J I H U A  7

H i n a p e H u e  c n o B e p x r { o c T H  M a n b r x n o  M e c r 4 a M ,

I
I I

I I I
I V
V

V I
V I I

V I  I I

J

6
6
,7
I

7

7
I 6
l 6
1 A
l a

l 3
l 3
I 2

I / l t r \
\4.r, ,

33
2 l
2 l
2 l
20
l 9
l 6

/c)o\

28
25
22
20
t 7
l 6
I D

(30)
23
2o
l 9
I 9
l 9
1 7
l6

(5)
I

l l
1 2
1 2
t 3
t 2
t 2

4
t)
b
7
7
,7
t -

I
2
2
.J

4

VcraHosI'IB tio Kapre, x xaxofi.3oHe orHocr.rrcr paccMarpusaer\alrfi no-
AoeM' pac[peAeJltior uafiAeusoe_3HarIeHHe HopMbr HcnapeHvfl no MecfluaM
B coorBercrBna c AaHHbtMr.r ra6nuqlr T.

BenHqHHa HcnapeHufl pacrrenrofi o6ecneqeHHocru paBHa:

(22t)
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fleqeHHocrn, onpeAeJrseMafl tlo xoes-
rapeHr4s Co u xoeeQuqueury acHMMer-

I Cqq (! V soHu) sHarreHr4e xoes_
o:0,15. trnq roxnrix paftouon (Vl_

BeJHr {HHy  HCnapeHHn  c  BOAOe

noryrruru Qoprr,rynu 8,. n. 3afixoea
:Koro u 3. A. Baxyntnofr (1954 r.),
)a KTH rlec K 14 MI4 A a H Htrnaz H a6.rr ro,qe H rz li .
yxTy?e, Ho pasnhuamcn ur.noro,*
: B. A. 3afixoba paBeH 0,1b, a Bo Bro_

peKoMeHAygrgT p acqerHar Soprrlynaa,  paBHblM 0,14:

ucnapeHr.Ie, JWIU
cpeAHee 3HaqeHHe MaKcr.rManr,Hofi ynpyfocrH BOAffHOfO napa,BbIrIIacJreHHoe no TeMnepaType nOBepXHOCTH nO1st, tt6; 

, -'

cpeAHflfl a6conrcrsar BJralKHocrb Bo3Ayxa HaA BoAoeMoM HaBbrcore 200 cu (*t6);
uzoo - cpeAHflfl cKopocrb Berpa HaA BoAoeMoM Ha Bbrcore 200 crvt(ulcerc);

reT
i lzoo:ur* , e2B),u i

zfi - Bbrcora ycraHoBKu Q.rrrorepa;
zo - napaMeTp uepoxoBaTocTll.

Ha soAol'IcnapplTeJlbHblx craHrlurrx c 1948 r. cr{opocrb Berpa H3MeprroT
Ha Bbrcore 2 *t or rroBepxHocru cyr.rrn

flpu nepexoAe_Bo3AytxHoro noroKa c cylrru Ha BoAoeM npogcxoAnr BHajqHTeJIbHan rpaucQopMauHfl, To ecrb H3MeHsrcTcfl Bce aJreMeHTbr [oroKa:
TeMneparypa, B/Iax(Hocrb, cKopocrb Berpa. floc,neAssfl H3MeHsercrr BcJreA-
crBHe cyulecrBeHHbrx pas.nuuufi Mex{Ay uepoxoBarocTbro. cyrxn H noguofi
[oBepxHocrbl,o. Cxopocrl B9Tp3 HaA BoAoeMoM 3Har{arefltuo 6on"rrJe, rreM
HaA oKpyxarcuefi efo cyuerl. A. lJ. Epacnascxufi a 3. A. Buxynuua npo_
BeJrv oAHoBpeMeHHbre Ha6"nrcgeHr4fl,3a cKopocrblo Berpa ,ul,cy-6frrH go,qHori
rloBepxHocrblo B pa3flHl{Hrtx pafioHax crpaHbl npu pa3Hbrx ycfioB1aqx saulH-
uIeHHCrcrH fuecrsocru. Ha ocHoBaHHr4 noflyrreHHbrx AaHHbrx t4MH ycraHoB-
JreHbr 3HaqeHr4fl KO3QQHTTHeHTa nepexoAa or cKopocrv Berpa Ha cyute K ee
BeJIHT{r{He HaA BOAOeMOM.

MaxcranaaJrbHyro yrp yrocrb BoAsnoro nap a onpeAeJr fl ror no reMflep arype
noBepxHocrl4 BoAbI, Koropafl Mo)Ker 6uru rrpuHflTa no gauHsrna Ha6nril4enn'
Ha BoAoeMe-aHaJlore_ IrJIH paccqHTaHa no Marepr{aJrau Ha6nrcAenufi Mereopo-
Jrofr4qecKHx craHuHft. Pac,{er BeAyr no cnoco6y, paspa6oraHHoMy A. n. niru-
cJIaBcKHM u 3- A. Baxy.nnHofi, Ha ocHoBe HcnoJrb3oBaHHfl MeroAa renro-
Boro 6anaHca.

€ t oo: €zo o-f- (0, 8eo- e ro ) M,

no ipop-

(224)
rAe €zoo cpeAHflff BJIDKHocTb Bo3Ayx a HaA BoAoeMoM , Jttdi

eroo - cpeAHfla 3a pacrrerHlr ir  nepaoA s;ax(Hoar,,  ubray*u, ,r*epeH-
Haq Ha MeTeOCTaHTUU, tvt6;

0o - MaKcHMaJIbHafl yllpyrocrb fiapa, noAcrruTaHHafl rlo TeM[eparype
noBepxHocTu BOAbI, u6;

,M, - xoeS0aqHeHr rpancSopMalrlzu, yqvrbrBaroqufi cpe,qHee H3Me-
HCHHE BJIA}KHOCTII BO3AYXA B 3ABHCHMOCTH OT NPC6UNAHUT
Bo3AyrirHofo rroroKa noA BoAoeMoM, onpeAeJrseurrfi rio rpaoar<y

rr^ ^___!r-f 
(L"n, to), npwsoAr4MoMy B TexHurrecKux yKasarrlflx.

rra ocHoBaHlIH cpeAHI4x MHoroJIerHHX gHa,IeFrltrl naereoponorgqecKgx
Dnar tau rnn  nn  , l - ^ ^  /C ) ( ) ( ) \  -  -J./ iE.rvlcr-1 iL,r,  i iu q/upftryJie \zzzj paccqHTblBalor Mec_rlqHble BeJIHTIHHbI rrn!-rana-
Hua. cynrvrupyn BeJrvrr'Hbr vcnapeH'fl 3a Mecsusl 6esnuaouo.oil;;;i;;
noryqarcT HCilapeHHe 3a ce3oH (roA), To ecrb HopMy HcnapeHHfl.

Pacqer ucnapeH' fl sa KoHKperHbIe roAbr npoH3BoAHTcfl aHaJrorgrrHo,
HO C LIC[OJIb3OBaI{HeM AaHHbrx 3a 3TH foAbr.

V I c n  a p e H H e  c  6 o ; r b n r s ;  o 3 c p  1 4  B o A o x p  a ' v J r H r r l
paccqr.rrbrBaror no Qoprr,ryne (222). Ec.rru BoAoeM pacnoJro)Ken s oAHOpOAHbTX
KJIHMaTI4T{eCKHX ycJloBlzfx 14 'He HMeer 6o,rrrurux no rIJIoIqa,qH yqacrl{oB,
x ap aKTep I43ylOIrlH xcfl p e3Ko orJIV qarcIll ]?^MLIC fl yCJroBH fl MH 3 arqHrqe" 

"o"r"H rny6uHbr, To pacqerHcnapeHHfl BeAyr rax x<e, KaK H AJrfl cpeAHHX BO-
AoeMoB. Ans BecbMa 6onrurux soAoeMos, nJrorrlaAbro.cBbrue l0b0 Kilz,
PACTIC'T I,ICNAPEIIHfl NPOBOAffT NO YqACTKAM C NOC/ICAYIOUIHM OCPCAHCHI4CM
Anq ecer? aKBaropua no4oetraa. 

'J ----- ' -  --r-

HcnapeHne c rroBepxHocrr,r cHera n Jtb,qa _ cJrox(ur,lfi npoqecc H HccJre_
AOBaH 3HaqureJrtHo c.na6ee, qeM ?rcnapeHHe C BOAHOfi nOnepxHocrH.

{
:*
t
l

E : 0 ,  l 4 n  ( e o - € " o o )  (  + O , T z u r o o ) , (222)
A6conrcrHyro B/ralKHocrb Bo3Ayxa HaA BoAoeMoM orrpeAeJrflror

MyJre:
I A C  E -

€ o -

€s,oo -
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. HcnapeHr4e co cHelKHoro noKpoBa H JIbAa nponcxoAnT B ToM cJryqae,
KonAa ynpyrocrb rrapa B Bo3Ayxe HaA cHeroM Lrrrr4 JrbAoM (e) ueHsure, qeM
ynpyrocrb rap a, Hacbrrrlarcuefo rrpocrp aHCTBO npH reMlep arype Hcnapflro-
rqeft noeepxHocrz en.

flpr'r nocrosuuor? orHocHTe,nrHofi snax'ocfr.r Bo3Ayxa c noBbrrrreHueM
ero reM[eparypbl yBert4llaBaercfl a6conprHafl BJrax(Hocrb, qro ilpr,rBoAgT
K YMCHbIXCHHIO PA3I{OCTH YTIPY|OCTH BOAflHOfO NAPA (CN-4 H YMCHbIXCHHIOHcnapeHHq. tlpu HeKoropoM 3Har{eHHI{ TeMfleparypbr Bo3Ayxa pa3r{ocrb
ynpyrocrH BoAflHoro [aPa (en-e) Aocraraer Hy/reBolo eHaqegHr Lr r.rcra-
peHHe rrpeKpar{aercfl. f,a,rrnHer?ruee noBL,rrreHue reM[eparypbr Bo3AyXa
npHBoAHT I{ ToMy, qro a6co,rtlorHafl BJlax(Hocrb Bo3Ayxa flpeBbrrrJaer ynpy-
rocrb napa, Hacbtrqarcqero npocrpaHcrBo rrpH reMneparype ncnapsiorq6ri
rroBepxHocrH, To ectl. elen. B raxoM cJryqae ltpoucxor1r KoHAeHgarrr,rfl
napa. KouAeHcaur,rfl BoArHoio napa Ha noBepxHocrr4 cHera v ilbfta, [lr4Hyr
x{HAKyro Qasy, r{a3brBaercq cy6ruirlauHefi .

I'IcnapeHue c lloBepxHocrz cHer-a 14 Jrb1a H3MeprrrcT np6 rroMorqr4 qH-
JIHHApHqecKI4X CCCyAOB pa3rr.rr{Hbrx Ar.raMerpoB rr eurcorsr. 3ra npz6opu
IIanoJII{t lor cllefoM Lr craBflT B CIler rra ypoBlre floBepxrrocTH. I-lO ASN{e-
HeHHro Beca npH6opa onpeAeJIarcT KoJrur{ecrBo HcrrapHBrxefocr cHefa
HJIH CI(OHACI]CHPOBABIIIHXCfl NAPOB H3 OI{PYXATilIE|O BO3AYXA. TOqHOCTI
TaKHX ACnaplrre,ref i  HeBbrcoKarr H3-3A BbrAyBaHHfl CHer-a wg npra6opa.

_ I4cnapeHue c roBepxHocrn cHera npra o4uofi  z rof i  *.  , .rn.parype
o6tr,{Ho MeHb[re, qeM r{cnapeHr,re c noBepxHocrn JrrAa. Oro o6rscHsercs
ueuilueii Teuro[poBoAHOCTbFO CHera,- BcJreAcrBHe qero TeMneparypa Ha
efo-r loBepxHocrl4 oKa3blBaercff HI ' IX{e, qeM Ha noBepxHocrl l  JIbAa.

l ' lureHcfleHocrb l ,rcnapeHlrrr co crrera 3aBHCHT or efo nror"oa' ' ,  tra
yl lacrKax c yuIorHeHHblM CHelKHbrM noKpoBoM HCnapeHHe r{Aer 6onee uu-
TeHCHBHO' rIeM Ha yqacrKax c pbIxJIbtM cBeN{eBbInaBIIrLIM cHeroM.

Benaqulra HcfiapeHntt c noBepxnocrrl  cr-rera Mo]Ker 6urr BbrqgcJreHa
no @opvii"rrg n. n. KyeluuHa:

Ern:0,18 (en -er i ,o)  ( l  + 0,54urooo) .mtt f  cymrcu, (225)
fAe €n - ylrpyfocrb napa npt4 reMlleparype HcrapflIouleft nosepxHoeTrr.

. t t 6 :  
,  - - - - - ,

Hocrb noI{BbI, TaK KaK npH ee orcyrcrBr4v Ht4 Berep, HH TeMfieparypa y]Ke
He Hrparor HHKaKofi pontt.

B nepuoA Aox(At H nocJle Hero, KorAa nepxHufi cnoft noqBbr o6unruo
yBJIalKHeH, HCIIapeHHe C noBepXHOCTH IIOTIBbI aHaJlorl4qHo l4cnapeHr.r ig c BOA-
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Puc. 38. flo'{neuuur? HcnapureJrb ffI,I-500-50:
1- BHyrpeHnurt u,unuHgpt 2 - AHo c orBepcrueu; S - cocyA 4.na c6opa
npocorrHBuer"tcr BoAbr; 4 - sauqenr<a AHa; 5 - uapyxHrifr qnflHun'p;

6 - Aox{AeMeprroe BeApo; Z - xoarqeBas cerr(a; 8 -- r<oHvcnurf i  6ax. '

uofi nonepxHocru. Or,rluque cocronT B ToM, qro rroqBa nepeA Ao)KAeM 6llsaer
cLIJIb_Ho nporpera, I,I rloaroMy cMalrr.{Baroil{afl ee BoAa ucnapflerca 6ircrpee.

KorAa AorxAefi FIer, I4cnapeHlze nponcxoAuT c 3epKa/ra rpyHToBbrx BoA,

.o ry Mepe yBernr{eHl4fl HccyueFlHoro cJrofl rrclapeHHe c florrBbr yMeHbuaer-
cs. fl.norHble norlBlr, o6nalarcqae 6onrurefi Kan:ailJrfl,pHocrbto, HcnapflrcT
cHJIb[Iee, rIeM pblxflble. Hexoropoe 3uaqeuue HMeer rlBer noqBbr, penteS
noBepxHocrr.r, opneHTaqnfl ee rto orHoueHr4ro K crpaHaM cBera (c rcxuux
CKJIOHOB LlcnapeHHe npOZcXoAHT HHTeHcHBHee, qeM c ceBepHblx v gana f
ui,rx).

Vlcnapeuvte c noqBbl H3Mepsror c rroMoulbro ilorrBeHFrbrx Hcrrapzre.nerl.
Cyrr\uocrb MeroAa cocrouT B ToM, qro r4cnapeHr4e c norrBbr MOKAy cpor{aMg
Ha6,rlroAegzfi onpeAe/'IflIor rlo I{3MeHeHHrc Beca [orrBeHHoro MoHoJIHTa,
noMelqeHHofo B HcnapLrTeJIb, c yr{eToM BbrnaB[rr.rx ocaAKoB 3a ToT X{e nepHo_rt
Bpen,{eFII4 14 KoJIkIr{eCTBa BoAbI, ilpocoril4sii-telicg .Iep$ MoHoJl-r{T. I4snaeHeuHe
Beca ycTaHaBJIZBaIOT nyTeM B3BerUr4BaHr4fl; OCaAKH H3MepfIOT C nOMOU{brO
noqBeliHofo AoxqeMepa. BoAy, npocotluBruyrocfl r{ep$ MoHoJTHT ll co6pan-
txyrocfl n noAoc6opHoM cocyAe HcnapHTeJrfl, H3Mepflror craKaHoM Aolr{Ae,
Mepa.

I-Ia noqBeFIFIo-l.tci lapHTeJIbnbrx crar!uurx IroJrb3yrorcrr noqBelIrrbrMLI
yc\aplrleilnrvrvr llVI-qq0 50 (nnoula4rro 500 clvtz, Bbrcorofi 50 cu) w lfVI-
500-100 (n.noqa4rro 500 ctvtz, Bbrcorori 100 c.tt).

I4cnapure"'rt f l l4-500-50 (plic. 38) cocrolrr H3 BHyrpeHHero H BHeuHero
III{JII4HApIOB I'I BoAoc6opnoro cocyAa. Bo nuyrpesHr.rfi ur4/rHHAp noMerqaercs
no.rseHHntr MoHoJrHr c HeHapyueHuofi crpyxrypoft. Ano 

- 
BHyrpeHHefo

UI4JIHHApa CbeMHOe c OTBepCTr4trMH, qepe3 Koropbre BoAa, npocoqHBruasc.rl
qepe3 AIOHOJIHT, nonaAaeT n no4oc6opuufi cocyA. llpu nsnextuBatkr4 H kr3-
Mepeilnu KoJIHqecrBa npocoqHsurerlcs BoAbr eo4oc6opuufi cocyA orKpenJrfl-
eTcfl oT BHyTpeHHefo uHJrHHApa ucrrapr{Te,/Trr.
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Puc. 39. Cxeua ycrpoftcroa rHApaBJrHqecKoro r.rcnapiare,na 6o,nrurofi

/- noqseH'-nfi uono.rrur;-2- 
"""0J;XtJ,l'on", 

e- ,ueftKa nornaBKa; 4-r<onr-qeeoit noruit nonJraBoK; 5 - xo.ntftenofi 6accefrw', HanoJrHeHHbrU nonoit., b 
- 

npocr-'paHcrBo 
4ra pa6oftt  ua6nto4are.nRi 7 - HacnnHoit rpyur na xp?i,uice npri6opu

. Vlcnapvrrerlb ffl4-500-100 orrrr4qaercs or HcnapHrerrr ffkl-b00-50
JII,IIUb BbICOTOft.

K ueAocrarKaM BecoBoro MeroAa H3MepeHr{fl r{c[aperrufl orHocr4Tcfl H30-
JrflrIHfl noqBeHHofo MoHoJrr.rTa oT oKpyx<arcqefi norrBbr.

Bo"ryee roqHo HcnapeHl{e c norrBbr Mox(Ho H3MepflTb c rroMorrrbro rHApaB-
JIHqecKHX IIoqBeHHbIX HcIIapHTCJIeli, ocHoBaHHbix Ha nptrHUr,rtte rr{App-
CTATHI{CCKOTO B3BCIIJVBAHVIfl, MOHOJIHTA.

ypaBHoBeuzBaercfi IIoAbeMHoi? cn/Iofi iionJiaBKa. CylnnurapHax nJronlaA;
I 2 ureex no n.rl aBI{a noAo6p aHa p aBHori rrJrorrraAa Hcnap ;rcu1eft 

'noeep 
xHocrg

ilpH6opa. floarorr.ly I{3MeHeHI{e Beca noqBeHHoro MoHoJrHTa (Bbrpax(eHHoe
B TOJIUIHHe cJIofl BoAbI) Bc/IeAcrBue ucnapeHrzfl, KoHAeHca\krkr ktJtr4 Bbr[aAe-

I{eB, XapaKTepH3yer LI3MeHeHHe IOJIO]KeHHfl r{eHTpa rfl)Kecrr4 noqBeHHofo
MOHOJII'ITa. Taxnut o6paaom, npu6op rro3Bo;rfler c 6onrurofi ToqHocrbro
perl'IcrpHpoBarb cyTor{HbII? xoA plcnapeHufl c noBepxHocru norrBeHHofo
MOHOJII,ITA

Hapn4y c H3MepeHHeM Hc[apeHHfl,  KoHAeHcar\HHH ocaAKoB B Hcrrapprre-
JIe npeAycMorpeHo H3MepeHI{e noBepxHocTHofo cToKa H KoJrl'rqecrBa BoAbr,
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npocoqHBrueHcf cKBO3b TOJIUIy MO-
HOJrHra. Tepr caMbIM npH6op no-
3BOJI'ICT H3VqATb BCC COCTaBJIfIO.

uIHe BOAHorb 6a,nauca. 3a Mllofo-
JreTHHft rrepHOA efo SKCIIJIy aTaLLVLt
yAaJIOCb BblflCHHTb OqeHb BalKHble

Bonpocbr no Hcr lapel lHlo c noBepx-

F|Jcrr{ florrBbI, pacrllTeJlbrloro no-

KpoBa H cHefa,  H3yqHTb 3aBr4CL4-

MOCTb I . rCI Iaper lHf  oT pa3JI I4I{Hblx

frrAlloN{ereopoJIofrlqecKHx saxro-
p o B .

flnn 6onee lxt4pot{oro HCnoJIb-
3OBaHLlfl |HApOCTaTHT{eCI(O|O B3Be-

rrrHBaHHrr B. A. Vprinaen u
n.  H.  EypueB pa3pa6o.anu KoH-
crp yKul,lro fl.IAp aBJIIZqecKofC, HCIIa'
pr.rreJrrr MaJrofi MOAeJIH (puc. 40).

lloqeeuHrui MoltoJIlIT Hcnapl'l-
Terfl [JrorrlaAbr,o 0,2 n2, rny6l.IHoir
| ,25-l ,50 m 3aKrroqeH B MeraJrJrr4r{ecKufi uI,IJIHHAp, rloMeuleHHblfi Bo BHeITI-
HeM rrr.rJrr{HApe- qexre. llocneAHnfi onHpaercn Ha KoJlbueBofi nonflasoK -

loHroH, rrJraBaroqtui B pe3epByape c BoAoi.L O6urnfi Bec IIJIaBaIoueii ctlcre-
Mbr c rroqBeHHbIM MoHoJIHToM oKo/Io 800 rca. Crenesl nofpyx(eHufl no-
rrJraBr(a peryJrnpyercfl Ha6opoM rHpb, Koropble 3arpylKalorcfl p BeprHKaJIb-
t{bte.u.H,'il.rrrApHqecr(He uaxrbr, pacnoJlox(el{llble noA yfJIoM 120" s [JIocKocTl{;
TlOTIJIABKA

BeprnxanbHbre nepeMeqeHurr nJraBalouleii cHcreubl noKa3btBalor H3Me-

rrerrHe Beca f loqBelr i lofo MoItoJIHTa, O6yC.noulel l l lofo HcrIapeHHeM, KollAel l-

caur{efi HJrr{ BbrnaAe[rueM ocaAr{oB. Srrz nepeMeuleHHfl H3MepflIor c noMolqblo

MHKpOMeTpeHHbrx BHHTOB, yKperrJreHHbrx rIoA yfJIoM 120' na clel{HsJlbHoft,

parye KpbrrrrKu Hcnapr,rreJrfl. [Ioa H3MepHreJIbHbIM ycrpo.IicrBoM Ha rlo-
r rnsorrnDf ,auo r rarr r^r r r rq^n ryn\ r r l - I  A{r , r rznnnrra. tnerr r r r - r f i  Err r rJT n 'wavl l - l r , r - -

I I J I a l l l \ E  J L  r  a f r \ J f r l r L r l q  a q u v a r \ q  v v

BaeTcfl AByMfl HfJraMH, CO[pr4KOCHOBeHHe KOTOpbIX CO pTyTbIO 3aMbIKaeT

uenb H 3ax{HraeT raHAHKaTOpHyrO raMflor{Ky. B sror MoMeHT 6epercr oTcqeT-

no nuna6y BHHToB. Taxuvr o6paaou, BeprHKaJIbHbIe nepeMelqeHlls [JIaBato-

1qefi cficreMbr Moryr 6uru onpeAeJreHbl c rottHocrblo 0,I *tu. flpoucxoAflul?te-

npH STOM HsMeHeHHfl ypoBHq BoAbI e 6axe o[peAeJIsIoT npH rIoMOIrlI{ OT-

AeJrbHofo IronJIaBKa H TaKOfO )Ke MHKpOMeTpeHHOfO BI4HTa, KaKLIe CiIylKaT

AJrff H3MepeHHfl rlepeMeuleHHfl nJIaBaIOillefi CUCTeUU.

faApaunuqecKHe r{clrapHTeJrr{ MaJIoft MoAeJIH peKoMeHAoBaHbl AJIqr
onopHofi cern afpoMereopoaoruqecKl{X craHl{Hfi. B ug91o3qee BpeMfl TsKHe:

npubopu ycraHoBJIeHbI B 15 nynxrax reppuropl'Iu CCCP.
Hcnapeuue c pacrHTeJrbHoro rroKpoBa BKJrr.oqaer rpaHcnupaIIHIo H Hc;

napeHHe ocaAKoB, SaAepMaHHbrx KpoHaMH AepeBbeB, JIHCTbflMH paCreUnri.

PaccrvrorpeHHbrfi paHee npouecc HcnapeHufl c BoAHofi rloBepxHocrt4

npeAcraBJrser co6ofi npocroir repexoA or x{hAKoro cocrotl{Hs B ra3oo6pa3-

HOe; I,ICnapeHHe c noqBbr, xoTf H .ocJroxHfleTcfl cnequQuuecKHMH ycJIoBH-

Puc. 40. Cxema ycrpoficrna nrApaBflHqec-
KO|O rrcnapr.ITeJIff rr,ra.nofi MoAeJIr{:

1  -  n o q n e n s t t i t  M o H o T I I T ;  2  -  c n o l t  n o q l r b l  H a
t(pbuxr(e 6ar<a;  3 -  MlrKpoMerpenut 'u ' i  BHHI ' ;  4  -
qaueqKa co pTyrb lo;  5  -  xo.nrqenof l  f ionJraBor( ; .
6 - lrera,n.nu,recxxf{ L{HJI}IHAp c renroBoii Lt3oJrs-
qrrer l ;  7  -  6ar< c ao4or l ;  8  -  nogoc6opurt f i  cocy4.

l49t



't
=

o.
cd

ti

A

A
c.)

D

F

.+

Lrr

l1d

l o
l o
I C O

I
o^

o

g

o^

ol

o

o

fMH [OqBeHHOfi CTpyKTypbr [i HailHirlreM rroqBeHrlofi BJIafH, Ho Bce x{e npeA-

cTaBJrfleT co6ofi ToT )Ke $r.rsuuecr{Hri npoqecc, Jrrlrrrb n 6o.nee cJIox(HbIX ycJlo-

BI4gX.
Tp aHcnup arruff p acreHnir - aro Suauo,rrorurrecKul? npoqecc, cylrlHocrb.

KOTOpO|O COCTOT4T B CJreAyrOilIeM. A,[q CsOefO nHraHHf pacTe1r4e sa6vpaeT
eoAy H3 rroqBbr r,r rroAaeT ee ro cocyAaM BBepx, fAe He6oJrbrrraH qacTb BoAbI,
r.rAer Ha BbIpa6orKy rKaHV caMofo pacreHHfl,  To ecrb Ha efo npHpocT, av3-
6urox B napoo6pa3HoM cocrorHur4 yAaJIrercf l  qepe3 ycrbuua JIHCTb€B:
B arMocsepy.

Ko.nprqecrBo BoAbr, Koropoe pacrenue AoJrlKHo nponycrnTb r{epe3 ce6fln
rrro6br o6paaonarb I e'  cyxoro BeulecrBa, I{a3btBaercq rpaHcnllpauzoHHbtM
Koa$QuqrreHroM. Benuqusa rpaHcrrnp a\HV 3aBucur or BLrIa pacretrfr

I,I H3MeHfeTCfl B 5ig;srrruX [peAeJIaX.

K ocHoBHbrM Qaxropau, BJrHflrorqr.rM Ha rpaHcnupaqulo, orFlocuTcfi
B nepByto oqepeAb corHeqHafl paAHauHf v BJrax{HocTb noqBbl, KoTOpbIe
rJraBHbrM o6paaorvr o6yc.rron,nHBaror )KH3Hb pacreHkrrt v HHTeHcI4BHocrb ux
pocra.

Benrr. lrr  ny rparrcrtr4parl lrrr I{3Mel] l tor noqBeHIIbtMI' I  I IcttaptITeJItMII.

i lnf l  neNrepeHrzfl  rpaHcnvpaulv KpynHbrx pacreHl4 r l  (Aepenren), xopHenan
cucreNra Koropbrx rrpeBbrrrraer o6beM noqBe[IHoro MoHoJIVTa B o6stqHrtx Hc-

naprrrcJrrrx, co3AaroT crrcur.taJrbi lbrc rrci lal) i l ] 'cJrr, i l r>rc ycTalloBlf l{ ,  pa6oTalo-

uIHe no npHHIIHTIy BecOBOfO MerOAa.
cyrurvrapHoe HcrrapeHHe c peqHoto oaccefiHa - 3To cyMMa Bcex BI.IAOB

HcrrapeHHrr c reppHTopr4tr peqHofo 6acceriua. f lpu fr4ApoJrofHqecKHx H BoAo-
xosgficrseHHbrx pacqerax, npu MeJrHoparI4BHoM rIpoeKTHpoBaHuH qacro

Hyx{Ho 3HaTb cyMMapHyrc BeJrHqHHy l{Ci lapeHHs He pa3AeJIeHHyIO Ha pa3-

flHrIHbIe BHLbt.
Cpe1nroro MHoroJrerHroio BeflHrIHHy roAoBoro cyMMapHoro HcnapeHl4fl

(Hopvry) onpeAeaflror:-no MeroAy BoAHoro 6ananca, no ypaBHeHI4Io cBfl3I, I
BOAHO|O H .rerrJroBofo 6anaHcoe v ro MeroAy Typ6yreHrHorl araQoyaua,
c Hc[oJrb3oBaHr4eM AaHHbtx MereopoJlortzl]ecKux cragunfi .

M  e r o A  B o A H o  r o  6  a n  a  H c  a .  V J z y p a n u e r r f l  B o A H o r o  6 a t a s . -
ca perrHoro 6accefi,sa l.ns MHoroJlerHero nepuo4zi HopMa roAoBoro cyM-
MapHoro i lcr iapei izq (Eo) paBHa HopMe ocaAKoB xo 1es'Fiopl\ .{bi cron& !oi

E r :  X o - U r ' (226'l

l"4cxo1n H3 ypaBHeFIHfl (226\ e fftr4 rocrpoeHa Kapra ueonulufr HopM
roAoBbrx BeJr4rIHH cyMMapHoro I,IclapeHrfl, (puc. 41).

Hopuy roAoBoro HcnapeHufl c Mar'IbIx 6accer?soB HaxoAflT npr{ noMouIH
Kaprbr AJrfl ueHTpa rrlKecrH 6accerlna HHTepnoJlfluzeri MelKAy 6lsxafi-
rrruMr.r vtsotuHwtrwu. finn 3HaqHTeJIbHbIX nO pa3MepaM 6accet?uoe HopMy
foAoBofo r4crrapeHHfl HaxoAfT rro Kapre I43OJIHHHfi, xax cpeAHeB3BerxeHHyro
BeJrHqHHy. Ouru6Na onpeAeJreHI{fl HcnapeHHfl no Kapre cocraBJlfler'
oKorlo l2o/o .

V p  a  B H e H H e  c  B r s H .  H a  o c u o n a H t r  a l a i l k r c a  y p a B H e H H f l B o A -
Horo 6anauca H AaHHbrx na6nrcAenufi no ocaAKaM H croKy ycraHoBfleHo
HarHr{He cBf3H MeiKAy qreHaMr.r BoAHofo 6anauca.3. M, OnrAexon Bbrpa-
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3HJr ery cBr3b Qopuynori:

E ^ :  F  t h  A -- u  - M a K c  - . .  
F  t
"  M A K C

(227)

.rAe Eo - HopMa r.rcnapeHur;
E"*' - 

#,x'ffi*il:":HT:nl.r ;.'fjJ#ff, 
HcnapeHun np' AaH-

xo - HopMa ocaAKoB;' 
th - cHMBo,rr runep6o.rrnr{ecKoro raureHca.

Aua.[ H sl't p yr aKcnep HMeH-TaJrb Hbre Marep H aJr rr Ha6.nrcA euufr, M. I,l. E y-
AblKo npHUIeJr I( BblBoAy, trTo HcnaperrHe B MtronoJIeTHeM paSp$e B 3HaqH-
tenrsoti  Mepe 3aBHcHT or I(oJrHr{ecrBa ocaAKoB H BeflHrrHusr paguaquoHHoro
'oanaHca, npHr{eM c yBeJHrreHHer\r ocaAKoB H npHToK A paLVaWIOHHOTO TenJla

BeJrr,rqr.IHa ncnapeHuq Bo3pacraer. floranar, .rro 8...-^ :+. M.' 14. Ey-'  - M a R c  
I  

,

.AbIKo npeo6pasoBaJI Qopnry.rly (227) E rar{oe ypaBHeHHe cBs3H:

E o : *  n !  .
l " ' - B o '

rAe / : cxpurafl Teurora HcrrapeHnr;

AanrHefiur.rMH HccJreAoBaHHflMvt M. 14. EyauKo ycraHoBuJr, qro aK-
€nepHMeHTaJrbHbrM. AaHHbrM Jryque orBeqaer ypaBHeHve cBfl3H B BHAe:

(22e)

,rAe e - ocHoBaHlze HarypaJrbHblx .norapuQuon.
l / - ^ ^ - ^ ^ r r ^  n a n r r r r  l - - - -  , 6 \u\J lJ raLn\J  r r \ . rn ry  ypaDnEnnrv  LULIaE 'J l t r r ld  t ru lv lu rpaMMa \p l4c : .  +z) '  I Io

xoropoft HopMa cyMMapHoro IicrapeHnff onpeAeJrffercs B saBr.rcuMocru or
HopMbI ocaAKoB (x) vt cpeAHero MHoroJlerHero paAHaur{oHHoro 6anasca
(Br). Pacnpe4eJreHue paAuauuoHHoro 6anauca no reppurbpuu CCCP npeA-

.craBJIeHo B BI{Ae Kaprbl usonLruuir (puc. 43). Hopnay ocaAKoB Liln sai,AanHoio
nyHKTa HakoAqr no KJrnMaroJronurrec_KoMy cnpaeouHnxy CCCP.

Pesyntrarbr pacqera Ailfl. oAHoro nyHKra pacnpocTpaHrlorcfl .Ha oKpy-
)r(arcqyto nJroula,qb, p asMepbr xoropofi orpeAeJrsrorcff paAr.rycoM,qeficrsHs
npr,IHrrbrx B pacrrer BeJrr{qr{H ocaAKoB kr pa4Lra\lz,oHHoro 6alanca,

Ans noAcqera vcrapeHl{s c 6o.nrurux perrHbrx 6accefison (repputoprafi)
,Ha Kapry 6acceftna HaHocflT Bce MereopoJrorHqecKr,re craHrltrH c MHoroJrer-
HHM pflAoM na6nroAesufi 3a ocaAKaMH. VcrasaBJruBaror nJlouraAg 6.ac-
,ceftHa, TflroreroulHe K KaxAoli cranquu. llpu paBHoMepHoM pacnpeAeJreHun
.crauuufi no 6accefiHy cpeAHlolo AJIff Bcero 6accefisa BervrruHy lrcna-
peHHff Bblr{ucflflIor no cnoco6y cpe4uefi apuQuerur{ecKofi. tlpu HepaBHoMep-

,152

(228)

- / 4

E; :V ry( t -e  n)n t f t ,

E ntr/eo|

40

30

500 
' 

750 1000 1250 /500 rffi
Puc. 42. Houorpaltua Ailfr Bbrr{lrcJleHr.rrr cpeAHero xrHofoJrerHero roAo-

Boro HcnapeHHff (Eo u-ttleo}) no ypaeneHr-no cnff3n.

HoM pacnpeAeJreHur4 craHqufi no 6acceriHy HcnapeHue c BoAoc6opa onpe-
AeJrflrGr rro MeroAy cpeAHeB3Be[reHHor? eenH,ruHbr.

M e r o A  r y  p  6 y  n e  H r  s o  f i  A H Q S y  s  u  n .  P a c q e r H H r e H c H B -
HocrH r.rcnapeHr.rfi rro Meroay ryp6yneurHofi guoQysuH ocrroBaH Ha ycraHoB-
JIeHI4H 3aKOHOMepHOCTI,I nepeMeueHr4f BOATHO|O rrapa B [pH3eMHoM CJrOe aT-
uocQepu.

Pacqeruaff 3aBr4cl4Mocrb 3Toro MeroAa HMeer Br.rA:

E : o k Y - .'  o z '

rAe E - HHTeHCr4Brrocrb HcnapeHr.iq, nJrH noroK BoAnHoro napa;
. p - uroTFlocTb Bo3Ayxa;

k, - xoaQ$ra[HeHr ryp6yneHrHoro o6l,rena;
0e

I - N 2 I I ' I E H T  ' I R M E H E H I , I q  C N T E N } K ^ H V q  R , N I I q H A N N  T T q N , |  r r ^  r r L T r r r \ T A
dz

Ann KoHer{Horo HHTepBaJIa Bbrcorbr /\z:zt-zz rpaAHeHT B,,rax(Hocrl1
np eAcraBJlser co6ofi p a3Hocrb Me)KAy 3 HarreHH rrr,Iu a6conprnofi BJI algHocrH
Ha.AByx ypoBHsx - 4 14 22. L,rl onpeAer'reHHfl xoaQQzqueHra ryp6y-
JTeHTHO|O O6Uesa ft Uy>r<no saktu pa3Hocrb cKopocrr4 Berpa L,u u reMne-
parypbr Bo3Ayxa L,t wru:nwMyM Ha AByx ypoBHflx.

TaNHna o6paeou, AJrs pacqera r4crapeHur MeroAoM ryp6yneursofi
4uo+yaun Heo6xoAHMo HMerb AaHHbre u3MepeHHq cKopocrH BeTpa, reM-
rrepaTypbr H BJrax(HocrH Bo3Ayxa MHHHMyrvr Ha AByx ypoBHflx. Ha Me-
TeopoJlorHqecKl4x cTaHIIHfx STII gJIeMeHTbr H3rvrepflrcT To/rbKo Ha oAnofi
Bbrcore. B cBfl3r4 c 3THrVr P. A. KoHcraHTHHoB paepa6oran MeroAr{Ky
pacqera cyNryrapHofo HcrrapeHr.rfl MeroAoM ryp6ynenrHoft'ararlQysran c Hc-
rro/rbgoBar{HeM AaHHbIX MereopoJloruqecKr.rx crauquii.

B pesy.nnrare cttequaJIbHbix HccJIeAoBauail 6una ycrar-roBJreHa cBs3b
Beprr.rKa,rrbHbrx fpaAr,reHToB TeMrreparypbr H BJTaIKHoCTH BO3AyXa, a raKlKe

(230)
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cKopocrH Berpa co 3HaqeHHfMH TeMneparypbt H BJTaIKHoCTH BO3Ayxa,
H3MepeHFIbtMH Ha MereopoJlornqecKrrx craFrqHsx. fIo,nr3yflcb rroJryqeHHbrMr.r
3aBr.{crrvocrrrMkr rr ypaBuer{r,reM (230), A. P. KorlcraHrnHoB paspa6ora,r
pacqerrrbre r-paQraxv AJtr onpeAeJreHuq cyroqHoro xo.{a HcnapeHafl no cpoq-
HblM 3Har{eHHffM TeMneparypbr H BJIaX{HoCTr.r BO3AyXa, H3MepeHHbIM Ha
MCTCOCTAHIIHI,I.

Cpe4nue MHoroJIerHHe Mecfl r{Hble BeJrHqH Hbr Hc nap eH u r B coorBerc rBr4w
c srofi MeroAaKofi onpe4eJrflror rro Bbrpa)KeHr4ro:

E*" r :  nE" rv

n - qr4cilo cyToK B Mecflrle;

_ E.r, ;- HHT€HcHBHocrb HcrrapeHr,rfl 3a cyrKH B MHJrJr.r4Merpax.
Be.nuulruy E.r" HaxoAflT no ta6nuge, npr4BeAeHHofi e rexHr.rqecKgx yKa-

3aHLrfl.X, B SaBHCUM9CTH OT CpeAHHX 3a MeCflU TeMneparypbr (ln.^r) H BJralK-
HocrH Bo3Ayxa (e"0"). flpe,qeapure.rtrno B 3HaqeHHrr cpeAHeNrecqqHofi reN{-
rleparypbl 1".* H BJIalt(HocrH Bo3Ayxa eur* Bbt6paHHbrx Hg KilHMaroJlor.lr-
rlecKoro clpaBor{HHKa, BHocflT norrpaBKu Ha ce3oHHufi xoA TeMrleparypbrj
(Lt) w IlJlax{Hocru (Le). 3uaqeuza norpaBox A t u A^e orrpeAeJrsror raK)Ke.
no ta6,nuqe, npLIBoAI4Moft e rexHHqecKHX yKa3aHnfl,x.

fo4oeyro HopMy cyMMapHoro Hcnap eHVfl onpeAeJrf lror cyMMHpoBaHHeM
MecqqHbrx BeJIHqHH HcnapeHnf.

KorAa FIer Heo6xoArzMocru B pacrrerax MecrrqFrbrx HopM Hclaperrgfl,.
HOpMy foAoBofo cyMMapHofo HCnapeHHfl MOIKHO OnpeAeJIHTb HerrocpeAcT-
BeHHo c noMol]Iblo HoMorpaMMbI (p"c. 44) no cpeAHeroAoBbrM 3H2rreHtrflM,
TeMneparypbl H BJIDKHocTH Bo3Ayxa, Bbrr{rrcJreHHbrM 3a MHoroJreruuft flepHoA.

flpu onpeAeJreHr4r.r ncnapeHu fl AJrr,3HaqnTeJrbHbrx lto pa3MepaM reppu-
ropurl (p;unux 6accefiuon) pacuerbr rrpoBoArr rro 6onrurouy ul.rcny nyHK-
roB I{ o6o6qaror AaHHbte no MeroAy cpeAHeapuQnaerr.rqecnbfi HJrH cpeAHe-
B3BeilIeHHOfi eefltlqr4Hbr, B 3aBHCHMOCTH OT paBHOMepHOCTr.r paclpeAeilEHkrflr.
rryHKroB (uereocraHura fi )

-20

Puc. 44. Houorpaulra Alrs. BbrqucJreHr{ff cpeAnefo -MHoroJrerHero roAoBoro
Hcnapenuff E no cpeAnefi ro4onort renneparype (1" C) H BJra)KHocri'(e n61

Bo3Ayxa.

(231)

rAe

t5s



MeroA A. P. KoucraurnHoBa no3BoJlfler AoBoJrbHo npocro ycraHoBuTb
'gyrouustfi xoA cyMMapHoro HcnapeHr{fl, HopMy roAoBoro HcnapeHr4fl r{ BHyr-
pl{roAoBoe ee pacrpeAeJleHae. TexsurrecKuMr.r yc;roBr4rMrr peKoMeHAyercfl
fiplEueHrrb aror MeroA AJIff pacqera vcnapeHr{s n pafiouai ug6uroquoro
H AOCTaTOTTHO|O yBJrax(HeHHg.

Ans oqenKu HcnapeHl4s c KoFIKperHbrx noBepxHocrefi cyuru (Hanpnrrlep,
ceJlbcKoxoeqficrseHHblx KyJlbryp vt yrogui,t) sa or4enbHbre Mecrrlbr KoHKper-
HbIx JIer I,IcnoJlb3yercg MeroA TerrJroBoro 6a.nanc a Lt qacTHrIHo HaKoIrJIeHHbIe
MarepLIaJIlt ua6.nrcAenufi ro norrBeHHbrM Hcrapr{renqNr IlfI4-500-50 u lll4-
500-r00.

CornacHo MeroAy rerlJloBoro 6a"nauca, ocHoBaHHoro Ha 3aKoHe coxpa-
HeHHfl SHepfHH, r{cflapeHHe paBrro

E : *  @ -  P . L ) , (232)

{'Ae B- paAHarrr{ouutrfi 6anaug;
P - rennoo6uen c noqsorl:' L- rerrJroo6ir,ren c' aruocQepofi.

B Qopttyrc (232) HcnapeHue E nupax(eHo B MkrtilvrMerpax ga HssecrHrrfi
rrpoMex{yroK BpeMeHV, a B, P U L - rcanfcnz 3a ror )Ke nepnoA. tluc"rro
60 e sHaNaeHareJle BbIpax{aer cKpbrry}o rerrJrory l4crrapeHur, ueoSxoAuMyr,o
AJrs nepexoAa B rap 0,1 e BoAbr.

Henocpe4crBeHHo I{3Mepflror Jrr{rrrb pa1r4aqt4oHHrrfi 6anauc B. Tenno-
o6ues B norlBe P vt rennoo6ueu c arnaocQeporl L nat'tucnflror c HeKoropbrM
npu6"nHxeHaeM no AaHFrbrM sa6nroAenufi. :r^al rpaAr.reHToM TeMneparypbr
coorBercrBeHrro B BepxHeM cJroe iloriBbr LI B HHX{HeM CJrOe BO3AyXa.

MeroA TeIIJIoBoro 6ataaca rro3BoJrfler paccr{HTbrBarb AeKaAHbre r.r Me-
cflqHble cyMMbI HCnapeHHfl KoHKperHbrx Jrer c noBepxHocrt4, noxpurofi
FIeBbIcoKoIl pacrnreJlbHocrblo,.c rorrHocrbio l0-150,/0. flpu noMorrlr4 ororo
Mero,qa Mox{Ho noryr{HTb raKxe cyrouuufi xoA HcnapeHv fl. OAnaNo rrr[po'
Koe IIpaKTI4rIecKoe npHMeHeHHe MeroAa renJroBoro 6anaHca AJrfl pacqeroB
HcnapeHHa rpe6yer AaJlbHeriruero pasBtrrufl, 14 HaKorrileHr4fl AaHHbrx Mere-
opoflorl4r{ecKHX ua6nrcAenufi, neo6xoAr.rMbrx AJrfl BbrqHcJIeHr4g cocraBJrrro-
rIIHX,ypaBHeHHe sJreMeHTOB.

'$ 
3. .  Ocalnlr

Bo4rurre napbr Moryr ocraBarbcr B Bo3Ayxe Ao rex nop, rroKa KoJrH-
qecrBo ux He AocrurHer cra4vrr HacbrrrleHrzn. llpe4eJr HacburleHnfl Bo3Ayxa
IIoHHlKaercs npH roHIrlKeHHH TeMneparypbr. Ec.rra Maccbr Bo3Ayxa c HeKo-
TopbIM 3arIaCoM BoAsHbrx napoB norraAaror B BepxHHe cJroH ariraocoeptt,
rAe reMrleparypbl 3Har{HTerbHo HH)Ke Ha3eMHbrx, cosAarcrcfl ycJroBufl, IJpkl
KOTOpbIX OTHOCHTeJIbHafl BJralKHOcTb napoB npeBbrrxaeT npeAeJr HacbtrqeHHf .
B orou cJlyqae 4a.nrHefiruee oxJraxAeHue rroBJrer{er ga co6ofi o6paaonauue
!aPa, repexoA ero B BoAy (unu xpucraJrJlbr nr4a) u BbrnaAeHr.re ocaAKoB.
CJleAosareJlb Ho, o6p asopa HH e oc aAKo n o6r fl c H fl ercfl H aJruqr.r eM BocxoAruru x
ToKoB BosAyxa. flo4reu Bo3AytuHbrx Macc Bo3Ayxa npoucxoAuT rJraBHbrM
o6pasona BcJIeAcrBHe cl{JrbHoro Harpeea ser\aFrofi noBepxHocru, npoxo)KAerrr4s

156

rrHKJroHoB H Bcrpequ c ropaun. OcaAKr.r Moryr BbrnaAarb B BHAe Ao)KAs,
cHera r{ rpa^a. Kpolae roro, BoAtrHbre rrapbr BbrAeJrsrorcfl HerrocpeAcrBeHHo

. r43 BO3AyXa Ha nOBepXHOCTT.I 3eMJrh B BHAe pocbr, HHefl V H3MOpO3r.t.
I4x xonuqecrBo HeBeJrHKo rro cpaBHeHHFo c ocaAKaMH.

B ganrzcuMocru or xapaKTepa BbrnaAeHHr pa3rnqaror rHBueBEre, o6-
Jro)KHbre H Mopocrru{[e ocaAKH.

,IlaeHeslre ocaAr{r4 o6paayrorcfl B pe3yJrbrare 6urcrporo rroAbeMa Bo3Ay-
xa BBepx 14 xapaKTepr43yrorcs 6onrurofi nureHcuBHocrbro, cpaeunreJrbHo
ua.noft npoAoJr)KuTeJrblrocrbro I{ He6onuuoir nnollaAbro pac[pocrpaHeHr{fl.
B elaAe Jrr4BHeBbIx ocaAKgB Mox{er BblnaAarb Ao}KAb, cHer r{pynHbrx xJronb-
eB r4 rpaA, a raKlr{e 6o,rlrueri qacmrc Kpyla u voxpr,rrt cHer.

C6,noxnrre ocaAr(H o6pasyrorcfl B pmyJrbrare MeAJreHHoro Bocxo)KAe-
HHfl Teuroro Bo3Ayxa. OHz xapal{Teplr3ylorcfl cpaBHHTeJIbHo ue6olrurofi
Hnreucr4Br-rocrbro, 6onuuor? ilpoAoJrx{HTeJrbHocrbro H 3r{aqnTeJrrHoft rrJlo:
qaAbrc pac[pocrpaHeHufl. O6,rroxnue ocaAKH BbrnaAaior B BHAe AoxAfl
14 CHeta.

MopocaqHe ocaAKH cocroflT H3 MeJrsqafiruux Karie/rb rJrr4 Kpyrrr4HoK
cHera, Koropbre xax 6nt B3Be[reHbI B Bo3Ayxe H orreHb MeAJreHHo oceAa]oT.

Pacnpe4eJreHue ocaAKoB no noBepxHocul cytull saBtrcLrr or pacno/ro-
)KelrHfl r\,{ecTHocTH IIo oTHorIIeHHro K oKeaHy, AaIouIeMy ocHoBHoe KoJIHqecTBo
BJIarH, or peJrbetpa uecrHocru H B HeKoropofi creneHn or pacruTeJlbHoro'
noKpoBa. llo naepe yAaJreHr4n or oKeaHa KoJruqecrBo ocaAKoB rrocreneHHo
yMeHb[iaercr. Tar, Ha ceBepo-3anaAe H 3arraAe enponeficxofi tracru CCCP
BblnaAaer B cpeAHeM 700 twu ocaAKoB B roA, Ha ioro-BocroKe- 300-400 *tu,
a n Cpe,uneli AsHr H nycrbrHuux parloHax - 100-150 nn.

B ropuux pallouax cKJIoHbI, o6pauleuHbre K BJraroHocHbrM BerpaM, rro-
ilyqalor 6onlrue ocaAKoB, qeM npornBonoJrox(Hbre cKJroHhr. B ycJroBHsx
enponericxofi qacrz CCCP Ha saIIaAHbIX cKJIoHax o6n'rHo BbrrraAaer 6o.ns-
rrle ocaAKoB, qeM Ha BocrorlHblx, TaK KaK 3Aecb npeo6.na4aer nepeHoc BJrarH
c sana4a Ha BocroK; B ycJroBl4nx !,a"nruero Bocroxa, Hao6opor, ocaAI{oB
6c"rlrue BbrnaAaer Ha Bocror{Hblx r{ Fofo-BocrorrHblx cKJIoHax ropHblx xpe6-
TCB, paClOJrOX{eHHbrX Ha nyTr4 BJTaTOHOCHbTX BeTpOB.

B,uusltue pe.nre$a cKa3blBaercfl H B ToM, qro c noBbrueHueM MecrHocrtr
r {nnlzupnrp. t  Et r - l r l , | r In lnrTl r , f  t t  nagr l r { r lEt  n6r- rurrn \ / r tAnur :TrEraor .or l  D 'nn n6tc, ' i r rdar-

q r r r r  v v u A  . ^ , "  
J  " r " r . ^ .  

v  r v  v v D t t v r r l r l l -

cfl TeM, qro Bo3BbIrxeHHocrH ycuJruBar.or BocxoAflulue roKH nbs.qyxa. 3a-- 
I{oHoMepHocrb I{3MeHeHHfl ocaAKoB c sltcoror? oco6euuo pe3Ko rrpoflBJrflercfl
B ropHbIX pafiouax. OAsaNo u nd pannr4HHbrx reppHTopvflx BJrLrfl,HHe peJrb-
eQa raxx<e 3aMerHo; Aax{e Ha cpaBHI{TeJrbHo se6onrurux Bo3BbrrreHHocrflx
KoJIHqecrBo ocaAKoB yBeJII4qLIBaercfl. Hanpuuep, Ha BanAaficxofi eoenrr-
rrreHHocrH cpeAHKe foAoBbre ocaAKH Bo3pacraror Ha 100-150 uu no cpaB-
HeHI4 Io c p acrloJloxessofi p flAoM KorJIoBlI Hofi oaep a I4.nlueun . VnenuqeHr4e
ocaAKoB c Bbrcorofi npoucxoAnT Ao orMerox 3000-3500 .u HaA ypoBHeM
Mopfl, a BbI[Ie oHo 3aMeAJlflercfl I,IJILI npeKparqaercfl. Hau6o"nbr.rree KoJrH-
TIecrBo'ocaAKoB-Ao 4000 nn BblrlaAaer B parioHe lloru - Saryrr,tu.
Pacnpe4erleHlze ocaAKoB Ha reppuropur4 CCCP npeAcraBJreHo Naprofr
HsoruHHfi (puc. 45).

AoNau c 6o"tourotl lturescuBHocrbro Ha3brBarorcff ,rrHBHfltvtu. ?.IO. Eepr
rIpeAJIox{HJI HopMbI MLIHuManruofi I{HTeHcI4BHocrH "uunnefi B gaBncrMocrr{
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or Hx npoAoJIX{HTeJIbHocrn (ra6il. 8). Ec,nra cpeAHflq HHTeficHBHocrb Ao)KAfl
3a nepHoA BbrrraAeHHff npeBbruaer yKa3aHHyro B Ta6rHue 8 uoprray, To
AOX(Ab CqllTaercfl JILIBHeBbIM, XOTtr rar{oe onpeAeaeFil.le flBJrfeTctr Ao FIeKo-
TOpOri CTereHr4 ycJroBHbrM.

O6rrqno Ha reppl4ropuu eBponer?cKorl qacrr4 CCCP u 3ana4uofr Cu6upvr
rlpoAoJIN(HTeJIbHocrb JIHBHefi He npeBbruaer 2 Lt,, Ho trHorAa oHr.r gaTfl114-
Barorcr. B pafiouax f,a,nruero BocroKa Halnro1arorcs JTHBHLT MyccoHHoro
rlpoHcXo)KAeHHfl npOAOJIiKLITC"IIbHOcTbrO HecKoJIbKO cyTOK. TaXue )Ke
npoAoJIlKI4TeJIbHbIe ilI4Brtv 6llearcr w B par?oHe B,,'rax.(Hbrx cy6TpongKoB
(lloru - Earynan).

,IIuBuu xapaKTepll3ylorcr reM, rrro HHTeHcHBHocrb HX 6brcrpo yMeHb-
luaeTcfl c Bo3pacraHHeM npoAoJIIKHTeJIbHOCTV, a C yBeIHr{eHHeM UHTeHCHB-
FrocTr4 yMerrbrxaeTcq nroqaAb pacnpoc'rpaHeHHs rrr4BHfl..

T A E / ' l L l I I A  A

5 nuu.
10 ))
3 0 )
50 ))

I r t
6 )

24 ))

C y l t n a  p u o e  r ( o " q l r t c c r B o
'  oc a At i  o  R,  , r , t ,

t r .

3 , 9
8 , 0

1 1 , 0
i  2 , 0
4 5  , 0
6 0 , 0

C p e 4 n  n n  n H T e H c l r B l t o c r b
JIIIBII fl , trt.r,t f ,tt. c erc
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Ceflsu MelKAy HHTeHcHBHocrbto ItHBHfl 14 ero npoAo/r)KaTeJrbHocrbro
rrp eAcraBJr fl erc fl HeKorop or? ru nep 6oJr Hrrec Ko k s asucuMocrbro.

Atta"r lntu' lecKu 3Ta 3aBucuMocrb BLIpaxeHa aMnHpullecKotr Qopnay"rrol i
3. ll. BoroMasoBofr, H 3. n. flerponori (cna. r.nany Vi)

Jlusuu Hrparor BalKHyro pol; B rrpo[ecce QopMgpoBaHrrfl croKa peK.
Bc,[eAcrsue BbtraAeHvfl JII4BHeir Ha peKax Qoprraapyrorcfl Ao)KAeBbre 11a-
BOAK?L BnIa4y roro tITo trrr4BHH HMeior 6onrruyrc r4HTeHCHBHocrb, .,71aKcu-
MaJIbHbIe pacxoAbl AoIKAeBbIX IIaBoAKoB MoryT 6utrl BHar{HTeJrbHbr, a Ha
MaJIbix peKax qacTo IIpeBbI[IarcT MaKCHMaJrhHbre pacxoAbr or cHeforafl.H]l1-f .

O6.noxnlle Aox(AH B orJIHr{He or.rruBHefi auercr MaJryro rzHTeHcIlBHocr;,
Ho 6orbtuyrc npoAoJI)KHTeJIbHocrb H oxBarbrBarcT BHaqHTeJrbHbre nJrorqaA14.
Iloeronay o6.noxHtle AoIKAH Aalor 6onsruoe r{oJruqecrBo croKa. flanoAx1r
ol' o6Jlox{Ilblx Aox{Aefi 6onee pacrflHyrbr Bo BpeMeHur, Ho MaKCHMaJrbHbre
pacxoAbr trx Merrb[re, qeM or nunrreir.

v r s N t  e p  e  F r  H  e  A o  ) K A e B  b r x  o c  a A  r {  o  B  n p o B o A f l T  B  o c H o B -
HoM ocaAr(oMepoM B. A. Tperraxoea (puc. 46).3ror nir.r60p cocroHT H3
BeApa c nroxlaAbro-nplreMHofi iloBepxHocrll 200 cuz. Be4po yciauae.nqBaror
Ha croJl6e raK, qro6bl BepxHl4fr xpair efo 6brJr Ha Bbrcore 2 a or [oBepxHoi;H
florlBbr' Or nlr4yBa1r4fl ocaAKoB npn6op 3arrrurrleH pflAoM MeraJrrTHqecKHX
NJIAHOK, CKPCIIJICHHbIX B HI4X{Hefi qaCTH qetIoI{KoI? TaI{, I{To BCe ITJIaHKI4
HMeIoT HaKr'IoH I( IrrTocKOcTH fOpH3OHTa" BepXuurt KoHetI nJIaHOK oTorHyT
BO BHeTUHTOTO CTOpOHy.
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PHc- 46. Oca1xorrep B. n. Tperrnxoaa.

OcaAxpt, cKonHBrrrwecfl, B ocaA-
KOMepe, H3MepflroT nplr rroMotqfi'l.r3MepHTeJrbHOfO 

CTaKaHa, KaX{AOe
AeJreHHe KOTOpO|O COOTBeTCTByeT
cJroro ocaAKoB 0,1 Un B Harype.

Ao 1951 r. AJrfl H3MepeHHrr
ocaAKoB npHMeHflJil4cb AOX{AeMepbr
c 3aLrIHTofr e nu4e cnJlolxHoroqKo-
Hyca u 6ontruefi nnoqaAbro Ao)K-
AeMepHoro BeApa (500 c,uz).

I,lcc.rteAoeaHHfl fnasHofi feo-
Qusuuecxofi o6cepnaropLrr4 noxa-
sa[Iv,IITO OCaAKOMep B. A. Tperl-
rKoBa Aaer 6onee roqHbre p$yJrb-
Tarbr, qeM AoxAeMep, rnaeHrrN,r o6-
pa3oM 3a crreT Jryquero coxpaHe-
HHff TBepAbrX OCaAKOB OT BbtAyBa-
HHfl,. OAuaxo vr ocaAKoMep B.A.
Tpertnxona He yl{IarblBaer Bcex
BbrnaBuuX ocaAKoB. llp" Berpe
qacTb HX He yJraBJrHBaeTcfl npr4-
6opoltr, a qacrb repflercfl Ha Hcna-
peHr4e vr cMaquBaHr.re npu6opa.
B 1965 f. B ffo paapa6orana

MeroAHKa pacqera nonpaBoK K noKa3aHlrflM Aox{Aeueph B.3aBHcr.rMocrr4
oT cKopocrH BeTpa H TeMrrepaTypbr Bo3Ayxa.
flpu6.rruxeHHbre 3HaqeHHfl cpeAHr.rx no pafioHanr
u o6nacrflM nonpaBor{r{brx xoaSQr.rur4eHToB K HopMaM
Mecflr{Hbrx H roAoBbrx BeJrHqr4 H oca4xon (no ffo)
H3MeHrrrorcr B txHpoKHX npeAeJrax (or I , 17 lo I ,56).

Xnn uenpeptrnnori n aBroMarr.iqecxofi 3anHCH
KOIHqeCTBa >r<r4n,KHX OCaAKOB npr4MeHflroT CaMOnH-
IxyxIHe Ao>I(AeMepbr - rrJrroeuorpa0tr (puc. 47).
OcaAxu no[aAalor B Ao)r{AeMeplroe BeApo [,'ro-
rriaAbrc 500 clvtz. I4z Aoir{AeMepHoro BeApa BoAa
creKaer no rpy6xe B rlraJrr4HApurrecKur? cocyA c rro-
.nJIaBKoM. K uon.naBKy npJ4Kpe[JreH crepx{eHb c tre.
poM, roropurr? corrpr4Kacaercq c neuroli 6apa6ana,
Bpaqarcuefocfl c noMorrlbro r{acoBofo MexaHr43Ma.
flpa BbrnaAeHLrH ocaAKoB [o[JraBoK noAHrzMaercfl,
I.I BMeCTe C HHM ABHIKeTCfl nO JIeHTe nepo, BbIqeprIH-
Bafl KpvrByro H3MeHeHHfl KoJrnr{ecrBa ocaAKon. flpu
3anoJIHeHI4H IIHII4HApHrlecKoro cocyAa AOBepXy
BOAa aBTOMaTHT{eCr{t4 BbrJrHBaeTcfl H3 HeIO qepeS
cuQou H norrJraBox 6ucrpo orycKaerca (nepo B oro
pp eMfl rrnrrer r{HcxoAfl rrlyro Beprn K aJrb Hyro nu Huro) .
flpu orcyrcrBnr4 ocaAKoB rrepo Bbtrrepr{HBaer r{a
JreHTe fopH3oHTaJIbHyr.o JII,IHHIO.
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Prac. 47, fl.rlrcnnorpa{r:
/ -  xoxyx ;  2 -  4ox4euep-
H o e  B e A p o ;  3 - c o c y A l
4-  c rep lKeHb c  nonnaB.
xon. r ;  5 -  nepo caMonr rcqa l
6 -  cuSon;  7 -  npnd l ruur f i

cocya.

B rpyaHoAocrynHbrx ropHbrx pafiouax npr.rMeHflror cyMMapHbre Aox{Ae.
Mepbl, co6uparculue ocaAKLI B TeqeHHe AJrHTeJrbHoro nepnoAa nperueun (rue-
crrl r,I 6o,rrrure)

3nnrHne ocaAKH, BbInaAaIoqI{e B BLrAe cuera vr HaKa[JIHBaroIIrHecfl
3a SHMy B 3HaqHTeJIbHbIX KOJIHT{eCTBaX, Hfparor BecbMa Ba}KHyro poJlb
B fHApoAofr.rqecKr4x npoqeccax.

Oc Hoe urtMu x ap aKTep I4crI4 KaMH c HelKHoro [oKpoBa fl BJr fl rorcfl : rrpoAoJr-
x{HTeJIbHOCTb 3aJleraHHfl, BbICOTa, IJIOTHOCTb CHera, 3anacbl BoAbI g cHere.

flpo4o.n>r<HTeJIbHocrb 3aJIeraHHfl cHelKHoro rroKpoBa yMeHbruaercn
c ceBepa Ha lor. Ha no6^e^pex{b.e Cenepuoro ,IleAonuroro oKeaHa oHa B cpeA-

HeM cocraBJrrer 240-260 AHefi, a Ha roro-BocroqFrolrl no6epexre KacnHfi-
cKoro Mopfl cHer JIeIKLIT B cpeAHeM Bcero 3-4 ann. IlpoAoJrlKr4TeJrbHocrb
3aJleraHHfl CHe>KHOTO nOKpOBa yBefiHrrr4BaeTcfl rro Mepe npoABH)I{eHHfl C 3a-
na/,a Ha BocroK. TqT, Ha rxHpore 60o ua no6epex(be Ea.nrHficxoro Mopfl
cHer Jre)Kr.rr oKoJro B0 lnefi, a sa rofi x{e rrrHpore B 3anaAHofi Cra6upra _
200 auerl,

cToKa.
B 6accel:rHe peK cuex<Hufi noKpoB 3aJreraer HepaBrroMepHo. Crenesr

HepaBHoMepHocrI'I saBvrcr4T or pureQa MecrHocTH u xapar(Tepa pacrgTerrb-
HOCTH. flOA BJrHflHpreM Berpa npoucxoAuT [epeMerqeHue cHefa: c o1Hr.rx
Mecr oH cAyBaercfl, a'B Apyrr,rx cKanJruBaercrr B Br4Ae cyrpo6on. t{erra 6o.nt-

l l l r f r  i1rrKE, y Jltruribi^ uir-yi l lcK t4 n lvtuJiuAbix J-IecHbIx 3aDocJIf lx.

ll,norsocrb cllera BbIpax(aercrl orHorrreHr,reM o6teua BoAbr, o6pasyroqefi-
cfl rIpI4 TaflHHrl o[peAeJleHHoro KoJrr.rqecrBa cHera, r o6teuy gToro cIIeFa:

(233)6. " -# ,
r1e 0." - fiJrorHocrb cHefa;

G - Bec cHefa, e;
Vf - o6reu c*era, c.rrta,

fl"norsocrb cBelKeBbrnaBrrrero cHera B cpeAHeM paBHa 0,10. Jlexa.nufi
cHer HMeer IIJIorHoctl 0,15-0,20. flo uepe yBeruqeHr4 fl Bbrcorbr cHe111Horo
noKpoBa nJIOTHOCTb CHefa yBeflnrrHBaercfl oT AaBJreHHr BepxHr{x cJIoeB
Ha HHlKHne. Jlpu MaKcllMa.truofi ToJrr.qHHe cHelKHoro iloKpoBa urorHocrb
ero paBHa 0,25-0,30, a nepeA HairaJroM cHeroraflHr4s oHa Aocrr.rraer O,Bb-
0,40.

l 6 r6  3 a x a s  N  1 0 2 7
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Puc.  48. Becosort nJrorHo-
Mep .

Or ganaco, ,ooo, B cHere (xonr.r-
qecrBa BoAbr, o6paeynqeficfl or efo
TanHVn) saBHCLrr pa3Mep BeceHHero
noJroBoAbfl, yBJIa)KHeHLIe ilOqBbI BeC-
sori rz r. A. 3HatI nJlorHocrb cHera 6cB
H Bbrcory cHelKHofo noKpoBa h"n,
MO)KlrO noryqr4Tb coorBercrnyrcqnfi
arort snrcore c"nofi BoAbI:

' hu :6 .nh . " . (234',)

Onpe4eneHue cpeAHero KoilHqecrBa ocaAKoB Arq 6accefiHa peKr. Aair-
Hrte Ha6nroAesufi sa ocaAKaMH noayqarorcfl HenocpeAcrBeHHo c MeTeopo-
JIO|HI{CCKI,IX CTAHUUflT, S BHAC MCCflIIHbIX TA6NAqHIIX CBOAOK. B SASACHMOCTH
or rycrorbl MereocrasUafi u rpe6yeNaofi roqnocru cnofi ocaAKoB Aflq H3yqa-
eMoro 6accerina 3a ror unn vtnofr nepuoA BpeMeHH Mox{Ho Bbrr{HcflHTb oA-
Ht4M I43 cJleAyrouuX cnoco6os: Hsorr4er, KBaAparoB, B3BerueHHbrx nJrouraleit

' vrtw cpe4ueri,apuQuerrauecKofi .
l .  C n o c o 6  H  3  o  r H e r  ( , r r r H u f i  p a B H b I x  o c a l x o n )  c o c r o n r  B  r o M ,

qro Ha KapTy 6accelisa HaHocfT Bce MereopororHrrecKr4e cTaHrIHr.r 14 Bbtril4- t
cbtBalor r(oJrur{ecrBo ocaAr(oB Ha xa>xAoli r.r3 HHx. flo eruu AaHHbrM flpoBo-
AfT H3OfHe'rbI. fl.naunueTpoM orrpeAeJrflroT nJrorqaAH Mex{Ay H3orHeTaMH
(ri) Ia ycraHaBJIHBaIor rryreM HHTepnoJr nt\HLr MelKAy coceAHlrMn H3orHeraMW
KoJruqecrBo ocaAr{oB AJrfl qeHrpoB Ts}Kecrn n.rroulaAox (x;). I-lpn paBHoMep-
HOM paCrpeAeJreHHH H3OfHeT X; MOlr{HO OrpeAeJrHTb KaK nOJrycyMM} AnyX
I43oruer. Cpe4uee KoJIHqecrBo ocaAKoB AJrfl Bcero 6accefina HaxoAgr KaK
cp eAHeB3BerxeH HyFo BeJrH qH Hy :

I\nn onpeAeJleHvfl. sanacoB BoAbI
B cHere na soAoc6ope nBonoAflrcHero-
MepHbre cbeMKI{: 3aMepf}oT Bblcory

cFrex(lrofo [QKpoBa H efo IlJIoTHocTb
B pa3Jrr4qHffi roqxax 6accertna, llo

AaHHbrM 9Tr4X CbeMOK noryqarcT pac-

rrpeAeJreHlle BblcoT cHeIKFIOfO noKpo-
B?, efo IJIOTHOCTII U 3anaCOB BOAbI
B cHere B BHAe ugonuruit.

1 4 s r v r e p e H L I e  3 H M H L I x  o c a A K o B .  B u c o t y  c H e x ( H o r o  t l o -

KpoBa onpeAeJrflFor cHeroMepFrbrMr4 pefixarr,ru (nocronuublMll H nepeHocHbl-

rulr.r). flnorHocrb cHera onpeAeJrffror BecoBbIM cHeroMepoM IIJILI nJIorHoMepoM

(pr,rc. 48). Sror npu6op cocrorrr r4s MerarfluqecKoro rpaAyl{poBaHHoro
qr.rJrnHApa n,lroqaAblo 50 c,uz H BecoB - 6eslaeHa c AeJIeHHflMH uepea 5 a.

[lp" B3flTr4lr npo6u UHJTHHAp rrofpy)Kalor B cHer Ao noBepxHocru SeMJIH

u no et-o Urr(aJre orcqHTbrBaror Bbrcory crle)Kl{oro noKpoBa. 3areu npo6y

B3BCUHBAIOT H BbIqHCJIfl}OT UIOTHOCTb:

6.": #^"": #^, Q35)
lAe n - qIIcJIo Ae,neulrfi Ha 6esueHe;

h"" - BbICOTa CHeX{HO|O IOKPOBa.
B coorneTcrBuu C BblpalKeHnetu (234) 3allac BoAbI B cHere paBegi

h; :6 .nh""  :  i ! : "  :o , ln .
! n  N n c H

.[lnn usrrlepeHHfl KoIHI{ecTBa 3HMHLIX ocaAKoB npI4MeHsIOT TaK)Ke oCaA-
KoMepbr cucreMbr B. A. TperlnxoBa, oAHaKo ror{Hocrb yqera rBepAbIX ocaA-
xon (cHera) erurrau npr.r6oparr,rH HH)Ke, rIeM npH I43l\,IepeHHv>l<r4LKlllx ocaAKoB.

B I 965- I 968 m. s BarAar?crofi HayqHo-uccJreAoBare.rrscxofi .na6op aro-
prEu ffkl paspa6oraH V HcnbITaH B noJIeBbIx yc,/'IoBHflX noxoAHufi pa,quo-
anexrpoHslrr?' cHeroMep (M-100), npe4Haguaqeunstfi AJIfl npol43BoAcrBa
I\,{apupyTHbIX cHeroMepIIbIX cbeMoK.

B ornuque or MeroAa o6nqubrx cHerocbeMox I{3MepeHHe 3aIIacoB BoAbI
B cuere npu6opou M-100 npor.r3BoAr.rrcs He B orAeJIbHbIX roqKax cHero-
uepuofi lLrHvrH, a HenpepblBHo no AJIIaHe MapupyTa B IIoJIoce unpuuofi
8-10 *t.
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Cnoco6 H3oruer npnMeHflFor npr{ AeraJrbHoM pacqere KoJrnrrecrBa
B ycJroBnrx AocrarotrHo rycrofi ceru crauqur?.

(237)

ocaAKoB

2 . C n o c o 6  K B a A p a r o B  3 a K r r o q a e r c f l  B  T o M ,  q r o  n J r o l r l a A b
6accefina AeJrsr Ha pflA paBHoBeJrkrKHX r{BaAparon. !,nn Kax(Aoro KBaApara
BbIIIHCJIflIOT CJIOT1 OCaAKOB r{aK CpeAHee apuSrr,reruqecKoe H3 noxagaHHfi
ctauqntl, nollaAaloxlux Ha nJlorrlaAb KBaApara, vJrkr HHTeploflsquefi MelKAy
cMelKHbrMH KBaApaTaMH, eCJrH Ha KBaApaT He rrO[aJIa HH OAHa CTaHqHfi.
flonyueHuble BeJIHT{r,IHII ocaAKoB orHocflT K qeHTpaM KBaAparoB r,t Bblnl,rcbr-
Baror B Hr'rx. cyrr,Iir,rupyfl KoJrr{qecrBo ocaAKoB Bcex KBaAparoB H AeJrf pe-
3yJrbrar Ha qucJro KBaAparos (n), noryqator cnofi ocaAKoB AJrfl Bcefo 6ac-
cerlHa:

^cp (238)

Cnoco6 KBaAparos 6oree npocr, rIeM rpeAu4yu1ufi, H Ailr 6onlruux 6ac-
cefiHos Aaer AoBoJrbHo rorrHbre pe3yJrbrarbr.

3 .  C  n  o  c  o  6  B  3  B  e r u e  H  H  r , r  x  t r J r  o  r q  a A e f i  n p r 4 M e H f l r o r B T o M
cJlyqae, KorAa ua 6accefirie uueercs ue6oJrbuoe KoilHrrecrBo MereocraH-
tlutt u npoBecru Ll3orlaerbl HeJIb3fl. Tor4a sa oAsofi rroJroBr4He paccrorHgfl
MOKAy craHqr.rsMn (Hanpnnaep, N 1 u 2) npHHHMarcr 3HaqeHHe ocaAKoB
craHuHH Ne l, Ha Bropofi - eerrar{r4Hy ocaAKoB craHur4n Ne 2.

Pacqer no croco6y cpe4neB3BeueHHbrx nJrorqa4efi npoH3BoAHTg fl. Ta:r^.
Ha xapry 6accerirla HarlocflT Bce crar{qHrr Aar-rHoro 6accefiHa H coceAHge,
coeAaHflIor r4x rlptMbrMH Jrr4HVnMr4. O6paayerca cerb rpeyroJrbHuKoB
(pzc. 49). r4z cepeAuHbr cropoHFJ Kax(Aoro rpeyroJrbHuKa rrpoBoAsr nep-
IIeHAHKyJIflpbt Ao HX B3aHMHoro nepeceqeHufl. Tot{xu [epecerreHult onpe-

2*t
I

n
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AeJrfroT fpaHHl\bl yqacTKoB, TflfoTelo-
urHX I( danuoft craHrrl{u. OnpeAenue
arll ilJrorqa4K nilaHHMeTpoM, BbIrIHcfl flIoT
cpeAHee KoJrprrrecrBo ocaAKoB AJIfl 6ac-
cefiHa peKH tro BbIpa)KeHHIo:

hr'' '
v _ r_ (239)*cP 

I r ,  
'

r'I:e xi - ocaAKr4 xa1x1ofi craHqHH;
Na o1 - nJrorqaAb 6accefi,sa. Tffforelo-

ulafl K Aassofi craHurzl,I.
4 . C n o c o 6  c p e 4 n e f i  a p I { Q -

M e r r,r q ec x o ft rIBJIflerctI san6onee
rrpocTbrM kr npI4MeHfleTcR AJrtr IIPeA-

Pnc. 49. Cxeua K BbtqIlcrIeHHIo cpeA- 
BapHTeJIbHbIX pacqeroB HJII{ B cflyrlae

Hero KoJHqecrBa ocaAKoB MeroAoM AOCTaTOqHO OAHOpOAHO|O paBHI4HHOTO

cpeAHeBsBeileHrrbrx nnoutaAeft. penleQa npH Halrhlqklv rycrofi ceru

- 
*ereopoJlofuqecKnx ctasunfi. flpn arou

cnocooe cyMMHpyroT 3Har{eHr4fi cJrQfl ocaAKoB, sapefr4cTpI4poBaHHbIx Ha Bcex
MereopoJrorHqecKr4x craHur4flx, pacnoJlox(eHHblx B npeAeJlax 6acceftua,
H noryl{eHHylo cyMMy AeJIflT Ha r{Llcflo crauullfi.

$ 4. ftuuMarr,rqecftne tpanropbr Ir ro4onoft cron

CoornoureHne MexAy KilHMarHqecKI{MH Qaxropanan H croKoM AJIfl
roAoBofo ttr4KJra r{ MHofoJreTHero nepHoAa Bblpax{aeTct ypaBHeHusMI{ BoA-
Horo 6anaHca perlHoro 6accefina, paccMorpeHHbIMPI b rnase III.

VpanHeur.re BoAHoro 6anauca peqHoro Oacceftna B MHoroJIerHeM pa3pege
I{MECT BHA:

! /o :  xo-  E  o '

OrcrcAa BUAHo, r{To eeJru oca.[KoB Her, To Her H croKa. Eclu ecrb oeaAKE,
Ho rrpoucxoAuT cuJrbHoe vcnapeHl4er- croK He3HaI{ureJIeH. lipu 6onr-
ruoM KoJrHqecTBe ocaAKoB H MaJIoM HcnapeHI,IH cToK nau6onlurufi.

PaccuorpgM TznoBbre coorHorrreHlrs MelKAy ToAoBbIMLI ocaAKaMH, cro-
KoM It HcrrapeHueu. MaxcI{MaJIbHoe Bo3Mox(Hoe HcnapeHfie Err*n - 9To Ha-
u6onturas BeJII4qLIHa, xoropofi Hc[apeHLIe AocTHraeT rlpu AaHHbIx MeTe-
opoJlofHqecKHx ycJroBHflx, To ecTb npII HaJIV:q.uu BJIaTH U 6;larOnpusrHblx

f,iaauuecxr4x ycJroBnfi. Ko.rrnqecrBo Bilarv croI,IT r nprvrofi cBfl3l{ c KoJII4-
qecTBoM BbrlaAaIoIrIHX ocaAKoB npu npoqnx paBHbIx ycaoBl4flx. Ecnu ocaA.
KoB MaJro, To Lt HcrrapeHue cna6ee. C ynenurleHl,IeM ocaAKoB IrcnapeHfie
yBeJrprqr,rBaercfl cHaqaJla 6nrcrpo, a fioroM nocrerleHHo 3aMeAJlflgcb. KorAa
ocaAKH npeBbrualoT KoJIHTIeCTBO, AOCTaTOT{HOe AJIfl MaKCLIMaJIbHO|O I,ICIIa-

peHr{ff, BeJrr.rqlrHa nocJreAHefo y)Ke He yBeJIHIIHBaeTCfl, a OCTaeTCfl nOCTOSH-

soft,
9. M. O.ntAexon Bbrpa3rrJr 3aBr,rcuMocrb l{cnapeHufl or oca,[KoB ypaBHe-

HHeM (227), H3 Koropofo cJreAyer, qro eAlIHcrBeHHbIIvI rapaMerpottt rpunofi
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acnapenurr sBJlf lercs d"u*..  f loarony npu pas- E

Hbrx 3rJaqeHLIflx E"u*o noJlyqaercf cen,Ibilcreo
KpHBbrx r{cnapeHI,Ifl, BbIXoAflIIIHX V3 Haqaila
r{oopAr.rHar (pnc. 50). B HaqaJIe BbInaAeHI4fl  ocaA-
I{OB BCe r{X I(OJIH.qeCTBO, BepOflTFIO, AOJIX(HO lro-
r-Jror.rlarbc fl, HcilapeHneM. lloaronay BHaqare yroJl
HaKJroHa KpHBbrx HcttapeHnr 6nusor< x 45".

KorAa Saxruuecxoe ficnapeHue Aocrr.rraer MaK-
cr{MaJlbHoro Bo3Mo)KHoro 3HaqeHI4fl  (Eru*.),  yroJl
HaKJroHa xpnnofi HcrapeHl4fl K ocu a6cqucc paBe.H HyJIio (ucnapeHue
ocraercfl rrocroflHHbIM, xorr ocaAKu yBeJlnqtiBarcrcr).

llo rtaepe yBerl4qeHufl ocaAKoB croK Bo3pacraer, Ho MeAJIeHHo. 3areu,

I{orAa QarruuecKoe r4cnapeHze npvt6.nuxaercfl K Bo3Mo}KHoMy, 6rtcrpee.
14 HaNoHeq, npu 6onrrrlux 3Haqerlurx ocaAKoB KpHBafl croKa HAer noA
yrJroM 45' x ocu a6cuucc, To ecrb Bce BbrnaAaroxrue ocaAKI{ creKator, TaK
KaK r4cnapeHr4e AocrurJro yx{e cBoero MaKCI4Mynaa. Taxuu o6pasoM, Teope-
TuqecKafl Kpr.rBafl croKa (n ornuur.re or reopernrrecxofi xplteofi ucnapenun)
BHar{aJre HMeer yroJr HaKJIoHa, 6nuzNuit 0", a B npeAe,'re, npu 6onurlux
gHaqeHr4sx ocaAKon,- 45o.

B pesyntTare aHaJruaa Saxrr{r{ecKr.rx AaHHbrx roAoBbIX ocaAKoB, croKa
14 HCnapeHHfl ycTaHoBJreHo, qTo cooTllo[reHrre Mex{Ay HHMLI Mo}KeT 6utl
B OCHOBHOM TpeX THIIOB.

K nepeouy runy orHocraTcfl pesKo BblpalKeHHafl BaBHcHMocrb croKa or
ocaAKoB, To ecTb c yBeflHr{eHHeM ocBAKoB cror( HHTeHcHBHO yBeJlr4qr.rBaeTcff.

tr4cnapeurae npu eroM H3MeHflerctl Ma,ro (puc. 5l; a). Taxue cooTHo[reHufl
Ha6nrcAarorcfl B ycJIoBHtx BJIa)I{Horo, xoJloAHoro KJII{Mara.

Ko nropoMy rt4rry onrocr4Tctr pesKo Bbrpa)KelrHarr gaBr,rcrrMocrb Hcnape-
HHfl or ocaAKoB (ro ecm r4HTeHcHBHoe q3MeHeHLIe l4cnapeHl,Ir) npu uanofi
saBHcr,rMocrr.r cToKa or ocaAxoe (pr,lc . 6I, 6). Taxoe sBJreHHe sadnrcAaercs
npu 6"rraronpuflTHblx ycJIoBHsx AJII I.IcnapeHuq.

I( rperteMy runy orHocflTcfl AocrarorrHo Bbrpax(eHHble gaBllcuMocrr,r

oT ocaAKoB KaK HcnapeHHfl,  TaK H CTOKa; CTOK H I4CnapeHLIe BOSpaCTaIOT

Pnc. 50. I(punue Hcnape-
Hrrr no O,nr4exony H Kpn-

BAff CTOKa.

!r

600 700
I

_) JE
800

a

Puc, 51. Tnnonue coorHoueHr,rs
a -'l-fi rr.rn; 6 -Z.fr, rsni

MexAy ocaAr(aMH, cToKoM H ncnapeHueM:
a- 3- t r  run;  / -  cror ;  3-  Hcnapeuue.
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npHMepHo c oAHHaKOBOfi HHT€iHCHBHOCTbTO,
o6pasy: ABe rroqra napaJrJreJrbHbre npflMbre
(puc .  51 ,  a ) .

B Aer?creuTe/rbHocra Mox{er 6lrrr MHoro
4Pyrnx. npoMelKyroqr-rbrx coorHouenwft,
6o,rree 6nusxux to K oAHoMy, To K Apy-
foMy r.rJrH rperbeMy H3 yKa3aHHbrX xapaK-
TepHbrx cryqaeB. 3ro o6rscugercs reM,
rrTo cBfl3b Mex{Ay foAoBbrM cToKoM H OCaI_
KaMv sBJrflercs npa6.lzxeHHofi, TaK KaK
BEJIHqI,IHA CTOKA 3ABHCHT HE TOJIbKO OT
KOII4T{eCTBa BbITIaBIIIHX OCaAKOB, HO U OT
vx xapaKTepa. Ecnu ocaAKr{ BbrnaJra 3H-
uofr, 6onsuraq-qacrb HX Mox(er nolacrb

J- ocaAru; 2- cror<; J- Hcnapeuue. B peKy. EC;U OCaAKI,I BbInaJII4 JIeTOM, TO

, r, npor{eHT [orepb krx 6yaer. 3HaqHTeJrbHo
ooJlbue. ̂ poMe rofo, Ha croK TeKyrrlefo foAa oKa3brBaror BJIT.IgHHe OCaA-
KH npeAbrAyrqero roAa .(nnu HecKoJrbKrax ner) , -

BflfiqHre Ha roAoBofi crox reMreparypbr Bo3Ayxa H Apyrux KJrnMarlt-
qecKHx eJIeMeHTos. Ha xapaKTep cBr3r,r roloenrx suaqeHr.rri bioxa H ocaAKoB
OKA3bIBATT BJIHSH-HC YCAOBHfl NPOCAqVBAHVfr H CTCKAHHfl OCAAKOB IIO rIO.
BepxHocrn no4oc6opa, noA3eMHoe HaKorrJreHHe n pacxoAoBaHl,re BJIarH,
a raKxe ApyfHe KJrr.rMarHqecKr.re $axropn (rrponre oca.4xoe). ,

ButnaAesue roro HJIH HHoro KoJruqecrBa ocaAKoB cBfl3aHo c reMrrepary-
pofi, BJrax(Hocrbro Bo3Ayxa, AaBJreHr.reM Bo3Ayxa, BerpoM, r{cnapeHueM.

Ifry:y : 
p3,3llblx paftonax npT oauHaKoBoM KorrgrrecrBe ocaAKoa a 4"yx

oacceftHax Hcnap,el"lne MolKer 6urru pa3JIuqHbrM, cJreAoBareJlbHo, r,l crox
6yaer pasnuuHuft.

BaxHufi $axrop, nnnnrcqufi Ha npoqeccbr croKa,_ AeQuuul BJrax(-
HOCTr4, XOrOpUft OlpeAeJrfier BefiHrrHHy norepb ocaAKoB Ha I{CnapeHHe.

AeQHIrar BJrax{Hocru 3aBr.rcHT or a6-
co,rr rorHofi sr ax{Ho crr4 Lr reMnep aryp br
Bo3Ayxa. _ OrpurrareJrbHbre reMnepa-
Typbr o6yc"rronnHBalor BbrrraAeHr,re
ocaAKoB B TBepAoM Br.rAe. I-lonoxu_
Te"rrbFrafl TeMrreparypa szuoli Bbr3br_
BACT TAIHHC CHC|A I{ IIOflBJICHHC IIO-
BepxHocTHofo cToKa, B p$yJrbTaTe
rlefo yMeHblxaeTcfl cToK BeCeHHero

oc
+15

tl0

+ A' ! l

I
0 l
-rl
-t0

rroJroBoAbfl. Bucoxre reMrreparypbr pnc. 54.
Bo3Ayxa secHofi u B JrerHe-oceuuur? xoAaruH
IICPHOA YBCilI4IIUBAIOT NOTCPI] BbITIA-

z0 30 40 50 60 70 B0 0,rf/cetr

Cessr Mex{Ay ,qeKaAHbrMH pac-
H reMneparypaMH Bo3AyXa AJrfl
o4uofi r'rs ropHbrx peK.

Aaroqzx ocaAKoB Ha HcnapeHr4e.
Taxuna o6pasou, xoA TeMneparyp Bo3Ayxa FrenocpeAcrBeHHo BJrHrer
Ha BeJrHril4[y Lr npoqeccbr croKa, oco6eHuo Ha croK pex, 6epyqux cBoe
HAIIATO C JICAHIIKOB T4trII4 rOP C MOI.IIHbIM CHC|OBbIIVI NOKPOBOM

K qucJry BTopocrerreHHbrx K,'rr.rMarriqecKuX @axropoe, unr"ourux Ha
croK, Mo)KHo orHecrr4 Bgep, cKa3brBaroqnfics Ha [poqeccax HcnapeHu,
kr AaBJIeHHfl Bo3Ayxa. Pesxoe yMeHbIxeHHe AaBJreHHfl qacro Bbr3brBaer
yBerHrreHr4e npr.rToKa fpyHToBbrx BoA.

Oco6eHuocrn SoprunponaHnn croKa ropHbrx pex. C pocrox{ a6conrcruofi
Bblcorbl MecrHocrH B ropHblx.. pafionax I{oJIHIIecrBo ocaAKoB Bo3pacraeT.

B recuofi, cnnsu c ssicorort vecrubcru HaxoAr.rrcfl u reMrreparypa Bo3-
Alxa. llouuxeHlde reMneparypbl c slrcorofi Bbr3brBaer yBeJrr.rqeHge rBepAbrx
ocaAKoB (Cnera) no orHorxeHHro K HX O6rqeuy ̂ onruecrey. Kponae roro,
pe3Koe noHHX{eHHe reM[eparyp c pocro]\r Bbrcorbr npHBoAHrK yMeHbr.rIeHHrO
Aetbuqura BJIalKrrocrr.r. 

_B pesy,rrurare eroro cyulecrBeHHo yMeHb[raercs
BeJIHqHHa HclapeHl'Ig. VeeflIar{eHue ocaAr{oB H yMeHbueHge HcnapeHgfl c
enrcorofi [pHBOAfr K rojuy, rrro 

.croK B fopHbrx peKax cyqecrBeHHo
rroBbr[raercfl c pocroM a6co,rrcruofi Bbrcorbr no40c60pa. Xipaxrepuue
3aBHCHMOCTH OCaAKOB, CTOKa 14 LrcnapeHHfl or cpeAHeB3Be[IeUnori BbrcoTbI
no4oc6opa nonasaHbr Ha ptrcyHr(e 52'. KaN BlrAHo H3 pHcyHKa, Ha Bbrcore
npHMepHo 3500 ,n yBeilHqeHr4e ocaAKoB H croKa npeKpaqaercs.

OcuoeHlrrvi ftaxroponi, onpeAeJrruo[rr4M BoAoHocHocrb ropHbrx p€K,
flBJIflerCfl KOJII4qeCTBO TBepAblx ocaAKoB, ar{KyMyJrHpoBaHHbrx B ropax
3a xoJroAurul nepuoA foAa. Tasuue cHefa v i lb/.a e nopnux pafiouax npo-
I4cxoAHr FIe oAHoBpeMeHFIo Ha scefi [JIotrIaAH no4oc6opapeKH,^a nocrerreHHo
nepeMeulat{cb or 6o,lee HLI3KHX orrvreroK pe,rrreQa N 6o,rree'nbrcoKgM. noiiory
NOJIOBOAbC HA |OPHbIX PCKAX PACTflHYTO BO BPCMCHH LI HC I,IMCCT PffiKHXrrrzKoB. Ha pucyHxe 53 i lpHBeIeH rur4pbrpad, .6pnori pexu el u-inx cpaB_
HeHHn ruAporpaQ panruzHnofi (2).

Ans ropHbrx peK r{acro no,'ryqarcTcfl xopoutre cBfl3tr r4e)KAy pacxoAaMn
14 TeMreparypaMH: c pocror\4 noJrolr(HTeJrbr.rbrx reMneparyp pa-cxoa peKr.r
Bo3pacraer (puc. 54).

Ha peKax, Koropbre g.pyt HaqaJro c Frusxl.rx flpycoB rop, noA B[rkrfl,-
FIH eM lI IIreIIcH BIIblx Aox(Aeii ll.n u fl ttrettcu B lloro c lreloras uu s Sbp naup yleTcfl
TaK Ha3bIBaeMbIe ceJIH - IaBOAKH C pe3KHM nOAbeMoM 14 CrraAoM, HeCyI{r{e
orpoMl-Ioe KoJIHT{ecrBo KaMHet? ra sasocoB, cMbrrbrx c Kpyrbrx cKJIorroB fop.

0 1 0
0

t000 2000 3000 40a0
llcp, n

Pr.rc. 52. 3aeHcr.rnrocrn ocaAKoB,
cToKa H HCnapeHHq oT BbrcoTbr

no4oc6opa:

Pnc. 53.
/-  p, Aott,  c. fpelravre,

fn4porpaQ p. Baxur
l 9 l 6  p . ;  2 -  p .  B a x u r ,

n p. [oH:
cr. Tyrxya,rbcKar, 1936 p.
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qACTb II. PBIITJINPOBAHIIE CTOTIA

I TT A N A T. SMAIII4 I4 BNAI'I PETYJIIIPOBAHII'I CTOKA

$ 1. [Ionflrrle o pel'yJlrlpoBarrrn crora

: B' HAI]ICft CTPAHE OCYUICCTBJIffETCJ

Kpynsue opocl'ITeJlbHble cucTeMbl cT

Vi.i,r"t., n 3anol)Kbe I'l PecnY6nuxa:
Bo craHo Burcn xpynnefiurull norpe6n
poru 6o.nuuux o6teMoB BoAbl Ha opou:^ 

-^--,--...
H H e B c B f l 3 I I c p o c T o M H a c e J I e H H q H e x o H o M I 4 K I 4 c T p a H b I .
. OcnoBHbrM lrcToqHr4KoM AJIfl yAoBleTBopeHl4ff sosHurarolllefi nOrpe6- -

Hocrlr cJryx(ar BoAHbIe p".yp.it (.t"* peKi' oAnaxo lu16-oj:: 
no'rtHouy'

* |pauuoHaJ lbHoMyI {cnoJ Ib3oBaHHIopeqHofocToKa[peI I f lTcTByIoT3Ha.
qHTeJIbHbte roAoBble I,l MHorOJIeTHI'Ie xone6aHuf BoAHocTI{ peK' Easuponam

O6ecneqeHue soAofi. pa3JII'IqHbIx oTpacnefi HapoAHOro Xo3tlficTBa Ha ecTecT-

B e H H O M p $ K o H 3 M e H q I 4 B O M C T O K e M O I K H O J I I ' , I I U b B O q e H b o f p a H I ' I q e H H b I X

npeAenax.
Pagnnqarcr ea6op BOAbr (US ecrecTBeHHbIX I{JII4 HCKyCCTBeHHbIX BOAOe-

*o"j ;;;;A;;trpe6ne"ne H BoAonorlbsoBaHrae. flpra 
" 9 A o n o r p e 6 n e-

. H14Lr BOAa I{AeT iia uyx,Uu norpe6ureJlfl: opgueHl{e' o6eoAHeHI4e' npgMbllll'

JTeHHOCTb, KOMMyHaJrbHoe noAocsa6xeuu^e' TenJIOgHepreT[Ky. IIpH B O'

AOnoJrbsoB AHUH BOAa CJIyX{L IT  Af lq  qe Ie f i  euepreT l4Kr4 '  peqHofo

cyAoxoAcTBa, JIeCOCnJIaBa'
r : - - - ^ - -^ . , . , , , y ,  ^n \ , , r ' r r  nar r r r^nn  r , r r rvA He COBTTAt ragT BO BDeMeHH C Tpe-
Ec ' l ' ec tbcnnDln  Ps ' f f \n rYr  Pv l r rv r  v  v rv ' rE

6ouauuRuu, npeAbflBJrfleMbIMI,l pa3JILIqHbIMI',I OTpaCJISMII HapoAHOrO XO-

rrna""u. CinxioHHocrb, HJILI coBnaAegge no. BpeMeHH' noBbluegHoro croKa

14 nan6onrutero opocgreJlbHoro BoAol-Iorpe6n6nnfl B roAy 6ltsaer ToJIbKo

Ha peKax c IIOJIOBOAbeM e rennHft nep?loA''E*ree 
noJrHoe HcrroJrb3oBaHl{e peqHOfO CTOKa B 9KOHOMHTIeCKI{ nep'

cneKTHEH u X p afio H a x Co BeTc Ko ro Co^roe a c1a Ho BI'ITS fl nep Boouep eAuoft np o6'

nerrloft pa3B[Tlrfl MHO|I4X Orpacnefi HapoAHOrO XO3qfiCrna.

KaxAas orpu.ni xosqfiirsa llueer cBoH cneuuQnuecKl{e oco6eHHocrl{

tta*"onoi"'1g, irrnnrqHocrb npol'l3BoAcrBeHrlblx npoqeccoB), u orHeceHl'le

ee K BoAOIIoJIb3oBaTeJIflM I4JII'I Bo,[pnorpe6ureJlfM He BcerAa onpeAeJleHo'
- 

tlro6tr noBbrcHTb HCIOJIb3OBaHUe CyqecTByFOIIIl4X pecypcoB cToKa peK'

npggnoco6um uX pelKuM K 1pOH3BOAgTBeHHOMy pe>krarvry oTAarIU' HeO6'

XbAUruro peryJrr.rpoBaTb pequofi crox BoAoXpaHI4JIHulaMI'I.-  
p e iy n 

"  
i ,  o.B a Hr{eM croKaHa3blBaerc 'HcKyccTBeHHoenepepac-

npeAeJleHue ecr-ecrBeHHoro, KaK npaBPIJIo' HepaBHoMep'HoIo cToKa (npuro-

168

4a) B CoorBercTBI{l{ Q peXI'IMoM BoAo1lotpe6.neuun n BoAonoJIb3oBaHHs'

PerynupoBaHge cToKa npqBoAurcs AJIn pa3IHqHblX qenefi, AJIfl pa3HbIX

oTp$KoBBpeMeHI4'BHeoAHopoAHbIXKJIHMaTHqecKI, Ix3oHaxI4npHpoAHbIX

HbIC IICJIH

Peryn npoBa Hr{e cToKa p eK fl BJI fl eTCf oc HoB HbIM TeXHHI{eCKI',IM np I',IeMOM'

no3BoJ Ig Iou I4MHeToJ IbKo I , I c [oJ Ib3oBaTbBoAHbIePecypcb l I . I J IHnpH:19 :9 .

6uta HX K nJraHupyeuorl orAarle, Ho u 6oporlcfl c HaBoAHeHHflMH I4 CeJIe-

BbIMH IIOTOKAMI,I
rlacro Bo3MolKHocTb noJrHoro flepepacnpeAeJleHl4fl peqHoro croKa orpa-

roft ero rtocJle,u,crBl'Ifi .
Vqesttlytl.t rlaueft cTpaHbI BHeceH xpynuefiunft gxnaA B CO3AaHHe cOB-

peUeuUoft Teop?II4 a ItaeiOAUKH pacrIeTOB peryJlnpoBaHgfl I,I KoMnJIeKCHoTO

IICTIOJIb3OBAHI4fl CTOKA.

TeopHn peryJrr.rpoBaHHfl H Hcnorlb3oBaHLln croKa u"M19l ycrIoBLIfl

e fopefynuponauuf l ,MeToAl ' IKypAcqeTaI {MeTOAI4Kypeaa l ' l3auHl ' InJ laHoB' .
( yinotigqM peryJIHpoBaHI'Iq croKa orHocflrcs cJleAyrc1que ocHoBHbIe

BOnpocbl.
l. MeroAulra oqeHKH BoAHbrx pecypcoB (nttuucneHl{e peq,Horo crora)

6yayurefi sKcnJryaT aril4vr BoAOXp aI l4nv:tr\a c yqeroM I43MeHeHHfi ecrecreeH-

Horo pexfl{Ma CToKa B pesyJlbTaTe AeflTeJIbHOcTH qeloBeKa' Als pa3/IHqHbIX
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LepHoAoB eKcrrJryararlHr.t
[aHHar qacrb pacr{eroB
poBaHHf cToKa.

xapaKTepvcrrrlr croKa (npuroxa) ueurrcrct.
npeAcTaBJIffeT rHAPOnorHr{ecKyro ocHoBy peryJrH.

2' Tpe6onauua, npeAbflBJlfleMble BoAorrorpe6urensua H BoAonoJrb3o-
BareJrflMH B OTHOUeHT{H cpoKcin, o6leuoe z 6einepe60fiuocrH orAaqw. fTna-HHpyeMafl orAaqa (norpe6Hocrb B BoAe) yquTbrBaer H3MeHeHHfl Texr{oJroruru
npol'I3BoAcrBa Il HarpaB/IeHHfl xossrlcrea r{a nepcneKTnnHrli ypo"."ipa3Bvrrufl' eKoIIoMHKu. [Ipu opocHTeJIbHoM no4onoip e6nenui y.runrun"-
Baerct cBq3b c ceJlbcKoxosflI?crsensofi MeJIHopaqueft - ocsoniurra yqacr-HHKOM r(OMureKca o6c,rryNrrBaeMbrx norpe6arenerl.

3' onpe4eJIeHI'IeltopMbr norepb BoAbr H3 BoAoxpaHr.rJrr{qa B saB,uc'Mocr'
or npHpoAsslx oco6esHocrefi paftorua crpouTeJrbcrBa, pe)Kr,rMa no.4oxosari-
crseHF{or? ycraHoBKH H ru4porexHuqecKux vreponpanrrafi, [poBeAeHHbrx
B npoqecce crpoHTeJrbcrBa. Tax xar cyMMapHbre norepa csssaubr c [apa_MerpaMH BoAoxpaHr4nrrx\a v o6ycnoenllBarcTcq rexnonorneri rpoqeccapefyJrHpoBaHnfl , Hx qacro paccMarpHBarcT KaK BoAonorpe6"neuue.

4' Xapaxrepl{crl4Ka HaqaJIbHbIi ycnoeuft (uaxonneHr.re BoAbr B BoAo-xpa_HHlrurqe K Harrary aKcn.rryar a\Hrr).
Vcnosas peryJlapoBalr4fl, 

""nq*oics 
o6qul,rrz HcxoAHbrMt4 npeArro-

cbrJrKaMr{ IIpH pacqeTax.
Mero,qni<a fa.".roB peryJr'poBaH'q croKa - ocHoBHofi pas4eJr B reo:pHH ero pefyJrr.rpoBaHHs u HcnoJrb3oBaHHfi.
Pasnoo6pa3,e rI,InoB 3aAaq, Bo3Hr.rKarorrl'x ,,pH npoeKTr.rpoBaHLIH Lr eKc-nJryararrnfi BoAOXO3flftCrseHHllx coopyx(euuh, pasnzunoe .ouarr""L

MecrHbrx ycnonufi, a raKx{e r(oHcrpyKqtfi r{ rHnoB pefyJrHpyrorqHx coopy_
xeHaft, pa3JrHqHbrfi noAxoA yrreHbrx r{ perxeHu, .uauu 

"Aid;;; 
rrl Harrv_qHe HecKoJIbKHx MeroAHK pacqeroB, ocHoBHbIe H3 xotoprix KparKo krglrat

rarorcfl B Kypce.
Pacqer peryJll{poBaHI4fl croKa cBoAHTcfl Lrtr 4 K gtrpeAeneHr4ro rapaMer-

poB BoAoxpaHHJII'Iqa u npaBHJI peryJrupoBaHtrfl, o6ecneur.rBarox{Hx nJraHV-pyeMyro orAaqy n pa\uoHaJrbHoe r{cnoJrb3oBaHHe croKa, uilr4, Hao6opor,
K [OflyqeHI4IO IOCJIeAHI{X npl/- sa[aHHbrx BapHaHTax napaMerpoB vr npaBu[r
pefyJrHpoBaHHfl.

Ecnu BoAoxpaHuJrr4qe o6c,ryxunaer rrrAposJreKTpocraHr\urc v HMeer
a l rAn  FATr r r r6^ r rA  'tncPr ciiituuKuc Hasiia"ieHi'ie, oirpe,[eJ-IeHHe BapI,IaHTa UIII4 pe3yJIbTaT€tB
PefyJIHpoBaHVfl npoBoAHrcs c noMorrlbro BoAosHepferHqecKhx pacqeroB.
Oco6essocru erofr MeToAI,IKH B coqeraHHH c o6lr1er? retoa"*ori'puau."o,
pefyJlHpoBa[Hfl' HSJIafaIOTCfl B Kypcax HcnoJrb3oBaHLrfl. no4Hofi 3Hepfr4t4,

llo A. A. canapeHcKoMy, repeA pacqeroM ruau,or."'ul'p"unrur pery-
JIHpOBaHVfl' BKltroqarcIl{he napaMeTpbl BOAOXpaHL{JIHIIIa, IJIOIIIaAH Oporrre-
HUfl H NPABHJIA PC|YJIHPOBAHIIfl. B Pe3YJIbTATC PACqCTA ONPEACJIflTOT
noJl_e9Hyro orAaqy BoAbI, HanoJrHeHHe BoAoxpaHHJrHrrIa, c6pocu.

MeroAHKa peaJlH3aILHH nJIaHoB peryJrnposaHus croKa cBrgaHa c oco-
6essocrsMH pacgeroB B ycJIoBHrx ol(crrJryaraur.rH, KorAa flapaMerpbr 86A0-
xpaIIHJIHI{a II3BecrHbl H rpe6yercq ycraHoBnTb npu pa3JrzqHbrx Bapr4aHTax
npatsHlt pefyJrHpogaHl/'n HX p$yJrbrarbr. Bua4y ofpaHHqeHHOfO o6reua
yqeoHol-o nocoOas ocHoBbt MeroALl{H pacqeroB pery/tHpoBarrgrr cror{a,
npl ' l  MeHtleMble IIpH npoel(Tl lpoBa I l  I tH, Llgtrtox(eltbt BecbMa r(paTKo.

$ 2. BuRbr peryJrr{poBaHr{ff crona

Kn accuQHKarIH r BI,rAoB peryJr HpoBaHH ff Aaercfl no cJreAyrorrluM npu3Ha-
KAM: HA3HAIICHHIO, NPOAOJI)KHTCJIbHOCTI-,I, CTCNCHH I.ICNOJIb3OBAHHfl CTOKA,
IpynnHpoBaHHIo BoAoXpaHUJILIU orHocLIreJIbHo Apyr Apyra, 9KcnJIyaTa-
urroHHbIM H ApyfHM noKa3aTeJrfM.

Bo.qoxpaHr,rJrurrra, HanoJrHseMbre croKoM B MHoroBoAHbre nepuoAbr AJII
ero HcnoJrb3oBaHvfl B MaJIoBoAHbIe nepl4oAbr, Ha3blBaroTcfl 3anacHbIMH.
MeroAnxa pacqera raKHX BoAoxpar{HJnru noAqr4HeHa 3a,uaqe o6ecnequm
6ecnepe6ofitroe crta6lxettue noAor? o6cny>r<unaeMbrx cr{creM H npeAnpuntuit,

B npaKrr{Ke peryJrupoBatrfl. croKa BoAoxpaHatkrfi\a o6c.uyxllBarcT
p a3Jr HqHbre orp acJr u xog nficrBa : op orueHH e, rr{Ap oarep rern Ky, p err Hoe cyAo-
xoAcrBo rz JrecocnJraB, BoAocga6rNeHr,re ropoAoB H noceJrKoB, eoAocHa6xe-
HHe npoMblrxJleHHoe, Te[JroaHeprerl{Ky, prr6Hoe xogsficreo.

Tawan rpaAaunfl o6ycnonneHa oco6eHHocrrMr4 pacqeroB peryJrupoBa-
Ht4fl,, Paccuorpr{M ocr{oBHbre npr{3HaKu peryJrr4poBaHnfl croKa no Ha3Ha-
ireHr.rlo o6c.nyxuBaeMbrx orpacnefi xossr?crsa.

OpoureHne. fpaQux opocureJrbHoro BoAonorpe6,neHus orlHqaercs
cesouHofi HepaBHoMepHocrbro, Jrr.rMnTupyrour.rM ceeoHoM roAa (.nero -
oceHb r4Jrr,r BecHa). Jlraurarr.IpynuuM Ha3brBaercfl Hau6onee se6naronpuffT-
strfi no coorHorrreHr.rlo Me)KAy croKoM H orAaqeri nanoeo.qHufi ce3oH roAa.

flpu orpeAeJreHHH eMKocrH BoAoxpaHHJrHUra cyroqHaff HepaBHoMep-
Hocrb BoAorrorpe6nesus npu opoueHun o6uquo He npuHnMaercs B pacqer.
Pacqer BeAyr Ha nocrotHHylo orAaqy AJrfl 3acyuJrr4Bbrx parlouoe H nepeMeH-
Hylo B 3ollax rteycrofr.I lrBofo yBJra]ri lrerrrrr B 3aBrrcuMocTH oT BoArrocTtl
roAa.

BoanparHble BoAbr KoJrJteKTopHo-ApeHax<uofi ceru Hy)KAarorcff B pa3-
6asneHLIH u 6es nocJleAHero noBropHo He r,rcnoJrb3yrorcrr. flpu opouedun
rpe6yercn noAaqa sHaqr.rrenbHbrx o6renon BoAbr Ha eAHHHrry urorrlaAr.r
B OfpaHI4r{eHHbIe CpOKr.I.

I-n4poeHepreruKa. l]crouuntu BerurrHHaMH B sroM cflyrrae flBilflrorcfl
MOIIIHOCTb H SHeprOOTAar{a, I(OTOpbIe OnpeAeJrflroTc.fl BOAO3.HepreTHqecKUMH
pacrreraMkr v saBVcflT or pacxoAoB H HanopoB BoAbr ua fOC. Pexnu pa6omr
rrzApog,'rexrpocrauqzfi HepaBHoMepeH BBr.rAy xo.ne6asufi norpe6uocru

n  n r Y n h n r t r r  w r r r r r l r  r n  n n  n r t n  n
D  J l i r E n r p w J n E p r r r r r  D  p c r J d r r r " r r r f r r E  r r E p n w A D r  I \ . , A c r ,  n g A E J I y I  ,  u y l u n .

Ha HsonHpoBaHHo pa6oraroulefi fOC He6.naronpvflTHoe coorHorreHr{e
MOKAy orla.refi nupa6orrn aJIeKTpoeHeprur.r H peqHbrM croKoM na6nroAaer-
cs o6rtqso B 3r4MHHfi nepnoA. IIpu pacrlerax yquTbrBaercff cyroqH afl, 14 He-
AeJrbHafl HepaBHor\repHocrb rpe6onannfi.

PeqHoe cyAoxoAcrBo 14 JrecocnJraB npoBoAflTcfl npn ceo6oAHoM co-
cToflHHH pycJra B rrepHoA HaBHr'auHH.

llpu ncnoJIb3oBaHHH peKH B TpaHcrroprHblx ueJrsx yrruTbrBaror cKopocru
iler{eHr4s, rny6zHy, rxHpHHy, BerpoBoe BoJrHeHHe Ha cyAoxoAnofi Tpacce
14 B rlpeAeJlax BoAoXpaHHJII4LLIa. .Illlunrupyrcqr.rfi ceeoH o6u.rHo JrerHe-
oceHHufi. BoAHlrfi TpaHcnopr HepeAKo yxyAulaer KaqecrBo BoAbr B BoAo-
xpaHHJrr4ilIe. vcrpor?crno KpyfiHbrx BoAoxpaHHJrHrrl HsMeHfler ycJroBr{fl
peqilofo rpallcnopra i l JrecocnJraBa. I-]a orAenbrrbrx peKax npar{THKyroT
norlycr(H BoAbr Lr3 BoAoxpaHr.IJrHuI.
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KorrlruyHaJlbHoe eoAocHadxeHl,Ie. !,nn nurbeBoro soAocHa6)KeHr.rfl npu-
MeHfleTCfi rIHCTaff npecHafl BOAa, OTBer{arcqafl TeXHHqecKI,IM yCJIOBHflM
u rpe6ouaHr.rflM rocyAapc'rBeHHbrx craHAaproB.

fpaQnx BoAonorpe6nesus B reqeHr4e rcAa npIa noAocuad]Keur.ru 6oneo
HJIH MeHee paBHoMepeH. ,Ilerou norpe6neHr.re BoAbr yBerr.rrrnBaercff (oxono
l,l or cpeAHero4oeoro), auuofi yMeHblraercs. BoAocsa6ixenne KoJrxo3oB
LI coBXo3oB npH Hailv.urr npeArpHflrurt nepepa6arrrnarcller? npoMbrrxJreH-
Hocrn HMeer c$oHHyIo HepaBHoMepHocrb. B re'reHrae cyroK H HeAenH vx
BoAonorp e6.rleHue Hep aBHoMep Ho. Co6,nnlaercs ctreuz anrsufi caHurap usrfi
pe)KHM BOAOXp aHr{JrHrqa.

BoAocna6xeHue rrpoMbrrrrJreHHbrx npeAnpr{flrnfr n renJroBbrx eJreKTpo-
cranqufi. PexIan BoAonorpe6neHus orJraqaercfl cyrouuori H ueAe,rltHofi
HepaBHoMepHocrblo. Ha rerrJloBbrx craHqr,tflx BoAa HcrroJrb3yercfl Ha oxJra-
AHreJIbHbre ueJrn, ruAporpaHcnopr BoJrbr r{ cMeHy BoAbr B KorJrax. Heo6-
xoAuMbre o6t,eu H Kaqecrno aa6upaeuofi BoAbr orrpeAeJrflrorcfl rexsonoruert
npoH3BoAcrBa.

flponrrlrJreuHble croKu nBJI fl torcs ocHoBHbrM HcroqHr4KoM 3arp 13 HeHr4 fl
BoAoeMoB, HaHocflr yurep6 plr6norray xoerficray, coKparqarcT pecypcbr
rrpecHbrx r{Hcrbrx BoA H rpe6yror orrHcrKu. MeponpfiflTr4fl, no 6ops6e c sa-
rps3HeHHeM peK H BoAoxpaHuJrr,rq HMeror 6o,nuuoe HapoAHoxogsrtcrnes-
Hoe 3HaqeHr4e r.I flBJIffIorcrI oAuofi H3 KpyrrHefiuux npo6,neu coBpeMeHHocru.
C6poc rerJIoBbIMLI eJleKrpocraHr.tnflMn B peKH ycnonub qucroft BoAbr c no-
BbnueHHofr reuneparypofi co3Aaer (TerrJroBoe sarprr3HeHHe>.

PudHoe xos.qficruo. fi,nt olecneqeHzfl npoxoAa -pu6u K MecraM He-
pecra [peAtrrBrrrorcfl ocHoBHbre rpe6onaHvrfr. K peMHMy rny6rzn H cKopo-
creif reqeHufl 3rIMofi unu secuori B 3aBucnMocrr4 or BpeMeHr.r Hepecra. IIpn
npyAoBoM xosqficree BoAa Hyx{Ha AJrrr rrogepx{aHurr npororrHocru pu6o-
BoAHbIX r{ HaryJrbHblx npyAoe. Psr6oxossficreer{Hoe ocBoeHr.re BoAoxpaHH-
JII4ITI npeAycMarpl4Baer npoBeAeHue c[er[HaJrbHbrx pa6or no oqficrKe r4x
Jrox{a I {  T.A.

Kortrn;rercHoe penyJrr,rpoBanile croKa. Ecnu BoAoxpaHzJrtTrrle o6c,nyxn-
Baer .ps4 orpacnefi xogsficrsa 14 oAHoBpeMeHHo peryJrapyer croK noJro-
no4ufi (nanogxon), otto HMeer KoM[JreKcHoe HagHaqeHr.te.

D ^ ^ * , - , , ; ^  - ,  , < ^ ^ .  R , ,  ^  . , ^ ^ ^r-trr yJrYrPr.rDafrnE Lr\J.n4 rry\rDUArl lLl l  (r  E' r{E,i I} l l \  rJrJPDvDr u naELrAnEnI4xryIrI

I,r c HH>KeHH rr crou Mocrr.r c6p oc nsr x coop y)KeHu ft . PeryJr r.rp oBa Hr,re nonoso,qra fi
H naBoAKOB OCyUIeCTBJTfleTCfl rrpOTHBOrraBOAOr{HbrMr.r nilU 3aAep)KHBarO-
Irlr,rMH BoAoxp aHHJrHrqaMH.

flo npo4oJrlKr.rreJrbHocrr.r nepHoAa pasflHrrator cfleAyrcrr\He Br.rAbr pery-
JIHpOBaHHTT CTOKa: CyTOr{HOe, HeAeJIbHOe, KpaTKOCpOqHOe, CeSOHHO-rOAHq-
Hoe, MuoroJrerHee. flpn cyrgqHoM H HeAeJrbHoM peryJrnpoBaHuflx 6onee
HJrLr MeHee panHonaepHsrft croK nepepacnpeAeJrsercs B HepaBHoMepHyro
orAaqy, To ecrb npor,r3BoArzrcn o6paiuoe peryailpoBaHr,re.

CyrouHoe peryrrnpoBaHue croKa (puc. 55) nosnoJrfler yBeflHrruTb KoJrr{-
qecrBo norpe6urener? sa cqer r4crroJlb3oBaHrg, HaKonJleHnofi eoAsr B rracbl
noHHX(eHHoro BoAonorpe6,rreHllfl H gHaqHTeJIbHo cHH3HTb crouMocrb BoAo-
[poBoAflulr4x 14 soAosa6opHbrx coopyxenrafi .

Bo1oxpaHHJrHIrIe cyroqHoro pefyJrHpoBaHufl 3aBepuaer qHKJr pa6oru
(uanonHeHue H cpa6orxa) o reveuue cy:roK. flpu soAocHa6)KeHHH npr4Me-
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Lnu
Puc. 56. He4enuuoe PeTYJI

poBaHlle cToKa.

4e

14-Puc. 65. CytouHoe peryJIHpoBaHHe croKa:

a - npa$nr< no4onorpe6.nesusi 6 - cxeMa pasMe'
f l renuf  pe3epByapa cyroqHol 'o  peI 'yJIHpoBaHII f l l

/ - a o 4 O o a 6 o p u o e  c o o p y x e H l l e ;  2  - H a c o c H a t t
c r a H q u s i  3 - v a r u c r p a t l b H b l l l  I { a H a . I l l  4  -  p c a c p '

Byap cyrot lHoro peryJ l l rpoBaHHql  6 -  cerr '

HflroT 6accefistr cyToqHoro peryJrr,IpoBaHllt, a Aas I'IX HanoJIHeHH fl HCTIoJIb'

sylor HacocHble ycTaHoBI{H.- 
Pegxfie KoJre6aHr{fl pacxoAoB B peKe HI4x(e no TeqeHI'IIo, BbI3BaHHbIe cy'

TOqHbrM pefyJrHpoBaHneM CTOKa, OTpI4UaTeflbHo cKa3bIBaIOTCfl Ha peqHoM

TpaHcrlopTe H rlpoqeccax sopruu.poBaHllfl. pycJla"
' 

Heleitnoe pery.nupoBaHl,Ie (puc. 56) rlpHMeHflercfl rlpH Hailnqr46

o6qux BbrxoAHbrx 4Her?. Bo,qoxpaHHJII4qe HeAeJIbHoro pelyJll4poBaHvfr'

saAepx{HBaer ug6r,lro.lnsrft croK 3a BbtxoAubte AHH, B Koropble norpe6'ne'

HHe BoAbr MeHb[re, qeM B pa6ouue. 3a cqer gToro noBbltllarcTcfl pacxoAbl

norpe6nre.neft n Pa6ouue AHIa.
flo.nu51ir rt"xn pa6oru BoAoxpaHHJII{ula (cpa6orra v HaKonJIeHI'Ie)

cocTaBJIfleT HeAeJIiO.

KparxocpoqHoe HenepHoAHqecKoe peryJIHpoBaHHe cToKa IIpHMeHflercfl

Ha MaJrbrx peKax. flonycxll BoAbI H3 BoAoxpaHI4JII{Lq rpoBoAsr AJIff yBeJIH-

I TIII]EYVTNWMXXIM
I

Puc. 57. CesouHo-roAuqHoe pery"'IupoBaHl'le croKa:

c  -  H a  p a B H o M e p n y l o  H e n p e p b l R H y l o  o r A a q y ;  6  -  n a  H e p a B '

HoMepHyto npepblDt ly lo  orAaqy.

n nst'h

u3/cet
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Pnc. 58. Msoro,reruee penyJrupo-
BAH}IC CTOKA.

rreHHfl rfly6HH, Heo6xoAHMbrx npH Jleco-
c[JraBe, cyAoxoAcTBe, rrpn npoMbIBKe cKon-
JreHr{r? H 3 af p f 3 HeHHrl, op f aHH3 arlr.rH KyJrb-
rypHofo orAbrxa n cnopTHBHo-o3AopOBH-
TeJrbHbrx N{eporpHflrufi. flonycKH rr3 BoAo-
x p a H H J r H r r I n p o B o A f l T u B C a H H T a p H b r X
IICJIflX.

CeeoHHo-ro,quqHoe peryJrupoBaHne cro-
Ka (pzc. 57). Bo4oxpaxnnuula nepepac:
npeAeJrflroT npHToK BoAbr no peKe B Teqe-
HHq roAa vilr4 ce3oHa. llepuog pa6oru
BoAoxpaHnltvl.lu.a (UuN.rr HaKon'lleHvn u cp a-
6orxa) 3aKaHqr4Baercr ga ce3oH Luru ror,.

B MHorosoAHbre roAbl H3JIIIueK BoAbI c6pacunaercfl H3 BoAoxpaHr4ilvu\a
B ttHxHufi 6reQ; B HcKJIIoT{HTeJIbHo MaJIoBoAHbre roAbr 6mearcr 1ecpaqurlr,
oTAaqu.

MnororerHee peryJrupoBaHue (pnc. 58) - uaa6olee nonuufi v co-
BeprueHHbtit sra[ peryJrHpoBaHr4fl, croKa. flepepacnpeAeJreHHe croKa pac-
rrpocrpaHfle-Tcfl Ha Becb nepvoA pefyJrupoBaHfifl,, cocroflrrlntt us pn4a Jrer.

B raHorosoAHble roAbt eMKocrb BoAoxpaHv[rvr\a 3afloJlHffercs, B MaJro-
BoAHbIe - cpa6arblBaercfl. Muoro.nerHee pefyJrlrpoBaHr{e croKa rpe6yer
co3AaHr{ fl , eMKHX BOAOXp aHHJrHrrl.

'IIpu bueuraHuou peryJIHpoBaHI{u croKa BoAoxpaHuJnrue Bbrcr.rJero
nopflAKa r4cnoJrb3yercfl AJrfl pefyJrupoBanr4fl, croKa sa 6onee KoporKr.re
orpe3KH BpeMeHV. Msoroneruee peryJrr{poBaHr,re croKa o6ecnequnaer
oAHOBpeMeH HO Ce3O HHO- fOAI4qHOe, HeAeJrbHOe ?r CyTOq HOe p eryJrHpoBaHr,rs.
Bo,qoxparu4JIHIqe ce3oHHo-roAHr{Horo peryJr14poBaHr.rfl rrorryrHo Moxer
ilepepacnpeAeJrflTb cToK 3a HeAeJrro H cyTKH.

Knaccra$raKaqzlo no gr{cnJryaraqraouuuM npr{3HaKaM Anr ce3oHHoro
H MHoroJlerHero peryJlapoBaHLrfl, npeAJrolKra.rr fl.A.,Ilsnuqen. Sra xnaccu$u-
Kag4fl, BKJIIoqaer 12 su/:os ce3oHHo-roAHqHoro rr MHoroJrerHero peryJrr4-
poBaHHfl I4 HCXOALIT H3 CTpeMilellr4fr. K paqr4oHailHs?\HLr r4CrrOJrb3OBAHVfr
Hs6ttro,{Horo crol{a u o6ecneqeHufl rapaHTr.rposaunoft nocroflHHofi orgaun
t 'nnocroe DervJI HDoBa Hfi e Ha t- a naHTtIDoRa HHvto or[arrv - r.rn M AK ?u\,/r A.rrr-H\/r. '
\  f  

-  -  -  
f  

-  
J - - - - f  

- r - - - - - - r - - - - - - - J - -  - ^ ^ - - J r  - - -

orAaqy, Ha nepeMeHHbre orAaqu, cJrox{Hoe Aucnerr{epcKoe s r. A:). llpz
cHcTeMe HecKoJIbKHX BOAOXpaHT.TJTHUI peFyAUpOBaHr.re CTOKa nOApa3AeJrfleTcfl
H a  K  a c  K  a A  H o e  v  B e e p  H o e .  P d s f l H q a r o r  K o M r r e H c H p y r o q e e  p e -
ryJrupoBaHrze H 6ySepHoe.

K o vr n eH c H p y ro rrl ee pefyJrupoBaHr4e BnpocroMcflyrraeo6ecne-
qHBaeTcq AByMf ycTaHoBKaMr.r: BepxHfl,fl, r,rMeeT BoAoxpaHr.rJrHrqe, a Hkl>K-
Hrfl ocyuecrBJrffer noAaqy BoAbr norpe6zreJrro. Konrnescupytoqee peryJru-
poBaHr{e Jr rr KBr.rAr4p yer .qeQurIHT He3ap eryaH p oBaH Hofo cToK a Me}KAy ycTa-
HOBKAMH AO BCJIHI{I4HbI OTAAqH 3A CqCT NONYCKOB I{3 BOTOXPAHHJIHXIA.

E y Q e q H o e .peryJILIpoBaHHe ocyqecrBJrffror BoAoxpaHr4Jruxla orHo-
cI{reJIbHo He6ontuofi evxocru. Taxoe peryJrHpoBaHHe npeAHa3HaqeHo AJrfl
ycTpaHeHHfl Bo3MOIKHbIX npOCqerOB B nOlyCKaX BOAbr U3 BbrrrrepacfloJro-
xeHHono BoAoxpaHnlrhl\a, AJrr KoMneHcaqHr{ AeQuqralgB orAaqr4 B crBope
no4osa6opa.
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flo uepe ece 6onuuero HcnoJrb3oBaHus ecrecrBeHHoro croKa H ero
sapefyJrr4poBaHz f BO3Hr4KaeT psA HOBbTX 3aAaq I4 pAcilHpfleTcfl THnH3aIIHf
BHAOB pef )UIHpOBAHVfl, CTOKa.

$ 3. Pac.rernas o6ecneqeHHocrb rrpr peryJrlrpoBaHrrll crona

B ilpar(Tr,rKe pacqeroB rxnpor{o rrpuMeHflror MeroAbI MareMatH.Iecxofi
crarr4cruKH. flpu groM MHoroJrerHHe Ko/re6ayus. MaKcHMaJIbHbIx, cpeAHI4x
H MT4LTITMAJIbIIbIX ECTHI{HH CTOKA, OCAAKOB, I4CIAPCHHfl, CKOPOCTH BCTPA,

MyrHocra 11. T. A. uao6paxarcr KpHBbTMH o6ecneqenHocru, I locrpoeHne
Koropbrx BeAyr pa3aprr{HbrMu cnoco6airan. tlaqe Bcero rtpH nocrpoeHua
KpHBbrx o6ecneqeHHocrrz flcnoab3yror MHoroJIerHHe AaHHbIe sa6nrcAeuurt
3a npouJrrrrl nepzoA c ueo6xoAuuofi KoppeKruponxofi Hx Ha ocHoBe npo'
rrro3a 6yayuux I43MeHeHI4fi npnpo,4Hltx ycnoeHfi.

Srr.lnupuuecKue r.r reopernqecKue KpHBbre o6ecneqesHocrll xapaKTepH-
ayror H3MeHqHBocrb HcKoMbrx BeJIHTTHH. O6ecneqeHHocrb e o6UeN,I BHAe
npeAcraBJrfeT oTHorrreHr{e qr4cJra cJryqaeB, n_pH KoTOpbIX HCKOMafl BeJIHIIHHa
npeBbt[raeT saAaHHyIo HJII{ paBHa efi, x o6UeuY qucily BeJILIqHH paccMaT-
pr{BaeMofo pflAa.

flpn npoeKrHpoBaHHH BoAoxosqr?creeHHblx o6textog pa3ruqHoro Ha-
3HaqeHufl BBeAeHo rroHflTue pacqerHofi o6ecneqeHHocru B KaqecrBe KpI'ITe-
pr.{s HaAex(Hocrn onpeAeJIeHHs lrcKonaofi senvquubl, H3MeHnloqerlcs Bo Bpe'
MeHH. HasHaqeHr,reM pacrrerHofi o6ecneqeHHocrr4 ycraHaBJll4BaForcfl Bepx-
Hl'ze VJWL HLIIKHHe npeAeJrbr AOnyCTr4MOCTr4 npeBbrrlleHHs BeJIHTIHHbI B ycJIO-
BHqx ar(cn,/'ryara\Lru. Pac,{erHaq o6ecneqeHHocrb RaK Kpl4Teplafi HaAex{-
Frocrn nu6opa Hcxorr,tofi BeJrnrrr4Hbr r.rMeer npn rrpoeKTLIpoBaHHH ABorKoe
3HAqCHI,IC.

flpu npoeKrnpoBaHr4u BoAoc6pocusrx coopyx(eHufi, nnu .qarr.r6 o6sano-
BaHVn pacqerHas o6ecner{eHHocrb cJry}KHT BepxHHM npeAeJIoM npeBblue-
Hr4fl, MaKcHMaJIbHbIX pacxoAoB; 3a STHM npeAeaoM (n cropoHy MeHb-
tlrero npoueHra o6ecneqeHnocru) Bo3Mo)KHbI pa3pyrueHrfl. srr4x coopy'
xeriufi. 'a

flpn pacuere MnHHMaJrbHbrx r,r cpeAHHX roAoBbrx pacxoAoB BoAbI, a rar-
x{e BHyrplrroAoBoro pacnpeAer-reH-r{fl. cToKa B KaqecrBe KpIITepHfi iiaAe}K-
r{ocrn trx oilpeAeJrer{Hn nptrHl4MaeTcfl TaK>Ke ex(efoAuaq o6ecneqeHHocTb,
KaK BepoflTHOCTb npeBbIUeHVfl, ?Tl4X BeJIHIII4H.

Pacqernan elKeroAHaq o6ecileqeHHocrb orpaHnr{I4Baercq cHI{3y ,u,ony-
cruMbrM npeAeJroM npeBbrueHufl pacxoAoB. VserH.reur4e npoueHTa e>KetoA-
noii o6ecne.reHHoclu cBfl3aHo c yMeHbueHr4eM pacxoAoB H cHlIlKeHLIeM
cTeneHH rlcno./Ib3oBaHnfl, BOAHbIX pecypcoB.

B ycnonnflx peryJrupoBaHur croKa yBefiHrreHne npoueHra o6ecneqeH-
Hocru orAaqn rpe6yer co3AaHurr BoAoxpaHvrlrr4u\ 6o.uruefi eMKocrH. Pac-
qerHafl o6ecneqeHHocrb orAarru HHorAa xapaKTepu3yercff B [poqeHTax
KaK BepoqrHocrb 6ecnepe6orlusrx ner, B TeqeHHe Koropbrx norpe6I,ITeJII4
yAoB,'rerBoprlorcfl eoAor? rroJrHocrbrc 6es [epepbrBa. B cooreercrBnu c aTI{M
Ha3HaqeHbr HopMarHBHbIe npou,el-ITbr o6ecneqeHHocru.

Cornacno CH 371-67, o6ecneqeHHocrb rapaHTnposaHHol? orAaIIH
HopMupyercr B 3aBLIcHMocrH or BVAa norpe6nreflfl r,r creneHu AorrycraMocra
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nepe6oeB B ee noAaqe 3a Jrr4MHrHpylotqHfi nepHoA AJrff pa3JrHrrHbrx
H reMneparypHbrx ycJroBr.rfi .

AHanasoH HopMarr4BHbrx 3Haqensfi pacuernofi
A[rn ilHMHTHpyrOrqHX nepHoAoB foAa nptrHr.tMaeTcfl

He4onycrHM nepepbrB HJrH yMeHbrxeHHe orAarrn
HeAonycraM nepepbrB, Ho Bo3MoxHo KparKoBpeMeHuoe (onpe.

AeJrreMoe rexHor ' roruqecKuMH ycJIoBHsMH pa6oru) cHHlKeHHe
noAaqu BoAbr AJrfl npoMbrrrrJreHHblx npeAnpunrufi:

a) verannyprurrecKr.rx, Hefrenepepa6aitrearcrqnx xHMHrre-
cKHx, 4nn xosaficrBeHHo nnTbeBbrx BoAonpoBoAoB
6) yro.nlHsrx, ropHOpyAHbrx, ne$re4o6u-naroqnx, MarrH-
HOCTpOr.rTeJrbHbrx H Ap.

.[,onycrurt,t KparKoBpeMeHriult nepepbrB n yMeHbueHr.re noAaqn
BOAbI

Tenroa.nexrpocra Hrru H
fulpoonexrpocraHrrHH
Opoueune

HeHTOB KOMnJIeKCa. KpOrvre BoAoxo3flficrgeHustx BapHaHToB, oqeHHBal,orcfl

TexHHqecKHe, TexHoflofr4qecKHe H 3l{cnJlyaTaqHoHHble rIoABapI,IaHTbl. AJIfl
Bapr4aHToB r.r noABapHaHTOB yKa3bIBaIOTCfl fJIaBHbIe HX napaMeTpbl, OI]pe-

AeJrrrrcur{e TexH14Ko-3KOr{OMI4qeCKHe IIOKa3aTeJrH. B TIHCJIe OTpaCJIeBblx

or{crrryararlHoHHbrx napaMerpoB QHfypHpylor BapLIaHTbI pacqerHofi o6ec-

NCIICHHOCTH. B PC3YJIbTATC PACTIETOB OTIPCACJI9CTCff ONT}IMAJIbHOE COqCTA-
HHe pacr{eTHbrx o6ecneqeHHocTefi IIo BXoAflIrIr{M B KOMTIJIeKC OTpaCJIflM
BOAHO|O XO3sr?CTBa.

Sror MeroA npuMeHflJrcr rrpu npoeKrupoBaHuv r{ppuraql4onHblx cuc-
TeM C peryaupoBaHHeM croKa B ycJIoBI,Iflx 3acyuJIHBOfO 3aeorxr fl H Apy'
fHX OpOUaeMbIX paI?oHoB.

A"t s noAo xp anvnklrl H p p r4 raUl4o HHoro H a3 HaqeHvfl. BrruflHH e noroAHbIX
oco6eHHocrerl, ycJroBr4r oKcnJlyara\Hw 14 BeAeHLIfl ceJlbcKoro xo3flficTBa

3arpyAHflroT ycTaHoBJreHr.re crporofi 3aBHcnMocrLI ypoBHfl peHTa6eJIbHocrI'I

ceJrbcKoxo3flftcrBeHHoro npousBoAcrBa or o6ecneqeHHocru BoAofi opocn-

TeJrbHbrx cgcreM. Vqer HecoBrraAeHnfl MaJIoBoAHbIX H 3acyIxJIuBbIx fler

(no fl. <D. I-lneuKoBy) Molxer r.rHonAa yBeJrnqurb rrJlolqaAb opolxeHrfl. Ha

20-25%.
Pacqersafl o6ecnerreHHocrb roAoBofi orAarrl4 HopMupyer BeposrHocrb

npeBbrrrreHHfl 3aAaHHbrX pacxoAoB r4JrH o6tena oTAaqH v He oTpa)KaeT
nepe6oen BoAooTAarrH viln HX rtpoAoJI)KHreJIbHocTH. MeN4y TeM o6teu
HeAoAaHHoft no4sl, a raKx{e BeJrr,rqr.rHa H [poAoJI]KI{TeJIbHocrb rlepe6on npu
oporueHHl{ HrpaIOT peuarclllylo poJlb.

flo rr,repe pocra BoAoo6ecrer{eHHocrz peHTa6eJlbHocrb crlcreMbl Bo3p acra-
er. AonoJrHHTeJrbHufi o6neu 3aperyJrr{poBaHHoro cToKa rro3BoJlfler noJly-
qHTb AOnOJrHr.rTeJrbH-ble npHpocr opouaeMofi IIflolqaAH H BbIxoA npoAyKIIHlI.

Ln a e a II. BOAOXPAHtrJIIIIIIA

$ 1. Tlrnrr rrJrorurrnbrx Bo,qoxpanrrJrrrul

Hau6o.nee pacnpocrpaHeHbr BoAoxpaHH[ILru\a, o6pasoBaHHbre rrJrorll-
HaMH, nepefopalKzBaroullrMll AOJII{HbI peK, HJII4 TIpHnJIOTHHHbIe BOAOXpa-
- - - -  - , - . , - ^  / ^ , , ^  t rn \
HnJtnt t \a \praL.  u.7,r .

Bo,4oxpauLrItHrJ\a cJlyx{arAJIfl: co3AaHlzr 3arlaca BoAbI, r'apaHTHpyloqero
desAe{zqurHoe cHa6)KeHHe norpe6nreJlel?; rpaHcSopMauuu pacxoAoB FIa-
BoAKoB H noJroBoArrit; ocax(AeHufl BJIeKoMbIX I,I B3Be[IeHHbIx HaHocoB.

Ilo4nop Brer{er 3a co6ofi roAbeM yponnefi BepxHero 6leQa, yBeJrIzqeFIHe
cyAoxoAHnx r.ny6nH, co3AaeT llanop Ha fHAposJIeKTpocTaHqHflx, yflyqua-
€T ycJroBlrfl BOAO3a6Opa npu opolxeHvr4 H BoAocHa6xeuuu.

Ha nu6op MecronoJrox{eHufl crBopa roArropHbrx coopyx(eHl{ft H Beilvrrr4-
Hy eMKocrH oKa3brBaroT BJrvflHLre ronorpaQHrr, neoJlornf, H rllAporeoJloruff,
9KOHOMHKa, KJIHMaTLIqecKLIe ycJIoBI{fl .

BosMoxrrafl eMKocrb BoAoxpalur,tkrqa B ocnoBHoM 3aBI{cHT or Tolrorpa-

$vra yuacrKa peKH (yxnou, oqepraHue B uraHe.qoJIHHbI, nonepeqrrble pa3-

Mepbr, peJrbeQ). I-Io AJTHHe peKH ycJroBufl crpol4reabcrBa BoAoxpaHH/IIIul
[,I3MCHflIOTCfl.

Bo4oxpau unr4rJ\a 
-x"rraccuQrzqzpylor 

no pflAy npH3HaKoB.

pafiouon rr:

,,.#
f

"'tf

o6ecneqeHHocru orAaqu
no ra6nuue l.

90-97

90-95

85-90

75-80
86-95
85-90
80-85

{
I
i '

ir
' :
?
i

I

HopuaruBHafl ex{eroAHaff pacrrerHaq o6ecnerreHHocrb orAaqu np" opo-
IIIeHI'IU rIpHBeAeHasta6nuUe AJIfl pallonoo HeAocrarorrHoro yBJrar(HeHI,Ifl.
Eo.nee noJIHafl rpaAaqtlfl pacuernofi exeroAnofi o6ecne.renHocg orAaqu
BoAbI BHyTpI{ tpynqjB_oAonoJlb3oeareflefi I4 BoAonoTpe6are.nelt npuHuuaercfl
corflacHo HopMaM CH 346-66.

Pacqeruas o6ecneqeHHocrb cBrI3brBaer pa3Mepbr nonesuofi or1aqu
c eMKocrblo BoAoxpaHLIJIHIrla H CVilbHO BJrHser sa crouMocrb eo4oxoarfi-
crBeHHbrx o6rexros

Kpunar o6ecne,IeHHocru croKa o6yc.nonnr.rBaercfl rpnpoAHunau Qaxro-
paMr.r. Kpunue xe o6ecneqeHHocrt4 or1aqz, BepoflTHux-4eQr.rquToB orAarlg
c6nncnn'  I tnHeur{LI ' {  r rannnrrarr r r r l  r r  rJarr^^nD n6u^^dd^d 

"  
^A^rr r r r r  r r  r r q r r v H v D  v r r r \ , ^ v / l t L . - l  1 1 ,  P E J J T J I D T a T a , y l  p t r -

rynHpoBanun. flpu ux rtoflyqeHuu HJIId rrocrpoeHur.r yqr{TbrBaFor He roJrbKo
cToK H ero LI3MeHeHHfl, HO H rrOTepI4 BOAbr, nJlaHoByio oTAaqy, HarIaJIbHoe
HanoJrHeHr.re BoAoxpaHHJrHrqa, .efo euxocrtr, npaBHJra pefyar.{poBaHvfl,

flpupanuaBarb pacqerHyrc o6ecnerreHuocrb croKa K pacrreriiofi o6ec-
nerreHHocTu oTAal{H B ycJroB[flx pefyJrr4poBaHufl He cJreAyeT.

Pac.lersas o6ecneqeHHocrb rpe6yer iex Huxo-gKoHoMaqecKoro o6ocuo-
BaHUff, KOTOpOe HeO6XOAAMO H npu Ha3HaqeHuu o6u\ux ee HopMarr{BoB

pHrarrHoHHbrx cHcreM, fHAposHeprerr,rrrecKr.rx ycraHoBoK r{ Apyrl.Ix KoMno-
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lIo KoMnJreKcy npr{sHaKoB
A. E. Aeax.nH u-B. A. I I Iapa-
noB BbIAeJIflIOT rrflTb ocHoBHbrx
Tr4 rroB BoAOXp aH r4[r4r]\: p aBHHH-
Hbre, flpeAfopHbrx H nflocKorop-
Hux o6nacreli, ropHbre, o3ep-
Hbre ,  Ha/ r r rBHbre .  V  pannz i r -
H br x BoAoxpaHHnHlJ\ pycJro 3a-
HItMaeT To.[bKO qacTb Ao.rIHHbr,
B rIJIaHe oHo agBlt.nactoe, nofi-
Ma c noHr4x(eHHflMH H CTapO-
pesbflr\,rH, npeo6,na4aer acHM-
Merpnfl 6eperon. B pesy.rrlrare.
noAqopa BoAa 3anoJrHfler pyc-
.no, nofiuy, HzsoBbre yuacfxn

qec xo fi cerr4 . rtp n s e6onrn z x y K/roH, -, Trfrt^lt ; "H' ilXtfi3?ll,1rtf;ycnoeaft ' co3AaHlce BoAoxpaHHJIHIII ceqsauo c 6o.ulruuna aaronreHnerdI'I rIoATo[JreHIzeM B coorBercrBrr c rrJrorrT.aAblo 3epKaJra. Btlcoxaq qeH-
Hocrb noftnaenHhlx 3eMeJIr',, ueo6xo4uMocrb 

" 
neperroce HaceJIeHHbIX nyHK-ToB' Ba)KHbIX o6texros He no3BoJlflIor rloJlHocrbro Hcno;rb3oBarb croK

,rx coopyN<eunfi Ha cpeAHr4X H Kpy[_
:[op a Jr r{MHTr{p yeTcff 3 KOHOMHqecKr.r MH
npeAeJrax lE-28 u (nraxcnuanlutre)

lax npor4cxoArcT pe3KOe a3MeHeHHe
IIIHPHHbI 3CPKA/IA TIPH CHHX{CHHW }POEHN AO OTMCTXH OCHOEHOIO PYCJIA.Bo4oxpaHnJrnrrla, KaK npanu.rro, HMeror 6o"rrrnryro a*nol"o kr rrcno[rb-Sylorcff B' KoMr'[eKcHbIX IIe/Iflx. K eoAoxpaHrlnuu\aM paBHrrHHoro .THna
orHocflTcn Kyfi6nr[reBcKoe, I{ana"nauc^oe, 

^ 
puozHcxoe.

BoAoxpaH*rr*u\a n p e A r o p H br x 14 ;; ;;';o r o p H br x o6_'nacreft xapaKrepl]3ylorcfl lonwuwrvrw rny6wuaMr4 kr 3r{arrareJriuofi'cpa6or-
t<ofi, rre6onnuor? nepepa6orxofi 6eperon, u.r"uorteJrbHbrM saronJreHr4eM

i J"H:^i "^u:1.* ;: 
pl^l 

Tj)]1 I :. 2"lT_T_. 3 a r p yn H e H 14 nMH B c e rr b c Ko x o e s ft _
r  v v u v v r r r r r u  r r H n v p c d \ r l u L l  J U H b l .

f o..p H br. e BoAoxpaHH[lar]\a HMeror gre[yrsrque oco6eHHocrn: rore-pevHuft upoQu.rrl /{oJrHHbr fopHbrx pex o6uuilo .ounaAaer c pycJroM, oHMOX(er HMerb Br4A y3r{Ofo KaHboHa; cKJroHnr 6eperon Kpyrbre, ni:p"axo cry-nefirlarble' pycJlo pel{14 cna6onsnullacToe, 6es-nofiNru; ipa cpu6orxe nJro-uraAH 3epKaJra H3ivreHflrorcfl Hepe3xo. pacxoAbr BoAbr, n,rroulaAo no40c60pa,
aMnJIHTy4a xo,ue6aunfr yponHefi MaJIbIe, B To BpeM fl KaKyKJroHbr 14 cKopocr2TerreHHfl 3Harrr4re"rrbHbre. Pexa rpaHc[oprupyer no AHy Kpy[Hbre 6pdxlrlruHaHocoB' Bc'rIeAcrBHe rlero BoAoxpaHannute no4nepxeuo gaHeceHr4ro.

B grax ycJl-oBHflx A/Ifl co3A anni 6onuuor? eMKocrH Heo6xo4aMo Bo3Be-
AeHHe enrcoxofi nJrorHHbI. 3aronngeMafl nJlorqaAb, rroATorIJreHHe, nepepa_6orxa 6epenoa, Quampaur{fl Hs BoAoxpaHH,THrr(a np,n npaB',rrbHoM nrrdopecrBopa ne6onlurae. flpn ua,trHnH,H ceitcvuqnoar, ^unr.rra,rrbHbre sarparbrno rr.rApoy3Jry Bo3pacraror.
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O s e p H br e BoAoxpaHuJrurqa RBJrflr"orcr Halr6onee aKoHoMHrrecKH
o$$exrunHbrMH. Ouu xapaKTepugyrorcfl TeM, qro saronJreHHe H noATon-
JreHHe He6o.ryrurue, cpa6orKa HeBeJrHKa H [pI4 orHocuTeflbHo MaJrbrx noA-
ilopax B HHX 3aAepx(HBarorcr 3HaqHTeJIbHbre o6teulr BoAbr AJrfl nocJre-
Ayroulef o HcnoJIb3oBaHHf,.

K soaoxpaHuJrr{qaM o3epHoro rlrna orHocflrcr- I4pxyrcxoe (Bafixanr-
cxoe) H MHorr4e Apyrue, co3Aaroque noArop o3epaM.

Bo4oxpanLr[rnrJ\a H a Jr H B H o r o Tr.rra npzMeHflrorcr rJraBHbrM o6pa-
soM np14 oporreHr4a. f lpu raKoM rnne yMeHbuaercs yrposa 6ucrporo 3aHe-
ceH H rr Lr 3 ar4 ileHHr BoAo xp aH r4lrrzq. flogo6u bre BoAoxp aHHJrHxIa H a xoArrcfl
s Kuprueug, TypKMeHI4I4, Vz6exucraHe (Husoou Avry4aplz).

Ha opocare,rrbHbrx KaHaJrax HHorAa co3Aarorcrr BoAoxpaHH[rHU\a Alrfl.
BHyrpacucreMHoro penyJn4poBaHufl (uanpravep, XaysxaucKoe Ha Kapa-
KyMcKoM xaHaae).

B uurxneM TeqeHr44 peK ycJroBufl AJrr cTpoureJlbqrBa KpyrrHbIX BoAo-
xpaHr{JnruI Merree 6.rlaronpuflTrrbr, TaK I(ar( rpe6yrcrcn 3HaquTerbFIble
o6earoeaHzs pyce.,'I 4;rfl [peAorBparrreHufl 3arouleHufi 6o,uturnx Teppu-
ropui i .

Bo4oxpaHnnkrula B Hr{soBbrx peK crpoflr rJraBHbrM o6pasovr AJrr opo-
rueHarr pr4ca, [olAepx(aHrn 6n[sxoro K ecrecrBeHHoMy BoAHoro pex(HMa
nofiueusrrx seMeJrb B HLIIKFTeM 6ne$e H co3AaHHfl yc.nonufi ,4nn Hepe-
cra pm6u.

$ 2. OcuoBur,re eMnocrrr rI HopMarrrBHbre ypoBurr BonoxpaHrrJrarqa

flp u -rn4p orexHzr{ecKoM npoeKTI4 poBaHI{I-i Hop MarHBHbre ypoBHH qacro
Ha3brBaror ropr43oHTaMLI. Oruerxl4 ypoBHefi oruocsr K crBopy BoAoxp aHw-
nlaqHofi [JrorHHbI. Otnnerxpt 3epKaJIa BBepx no BoAoxpaHaJrnrrly rroBbrrxaror-
cr ro xpunoli noAnopa.

fIo"[esuas eMKocrb Vnn"H ueprnufi o6tena 7ro onpe4eJrrior ocFroBHble
pa3M3pbr BoAoxpaHVJrr4Lr\a (cm. przc. 59). tlo"treslarr eMKocrb o6ecneqvBaer
npoqeccbr pefyJrHpoBa[Vf, cToKa H npeAHa3HaI{eHa AJrfl noAAepx{aHHrI
[ap a r tTH p ona u u ori or r,aqr4 3a p acl{ernble HI]Tep BaJIbI, Bp eMeHI4.

Be.rruqzua no,lesrrofi eMKoerLI gaBpIcHT or rrpoAo.n)KnTe.JrbHocru peryJIH-
poBaHnfl (cyrounoe, ce3oHHo-roAHTIHoe, vHoro.netree) H H3MeHrercr B
ilrlpoKux rrpeAeJrax. flpa MHoroJIeTHeM pefyJrr4poBaHHH croKa BoAbr rroJres-
Hafl eMKOCTb BOAOXpaHLIJII{qa IIpH HeKOTOpbTX MeTOAaX pacrreTa nOApaSAe-
JrfleTcfl Ha ABe cocTaBJlfrolque eMKocTz - ce3oHHo-roAHrlHyro H MHoroJIeT-
HIOIO.

CeeoHHo-roAzrrnafl cocraB/IflIourar no.[egHofi eMKocrr.I cpa6alunaercr
€)KeTOAHO H BbIIIO,IIHfleT pOJIb perydlflTopa HH3KO|O CTOKa n VanOnO4ultt?

JruMrrrupyroqnfi ceeoH roAa. Pe>xarvt cpa6orxa no"lesnori eMKocrH rloArru-
HeH rpaBVJIaM pefyJlHpoBaH[fl,.

flpu 4eraJrbHoM npoeKTHpoBaHHI{ HHorAa Ha3HarlaForcfl pacqerHbre HH-
TepBaJrbr (rpynnlr) uano,nueHufi, KoropbIMH BoAoxpaHHJIHrqe AeJrHTcfl Ha
pa3anqHbre 3oHbI orAatr. Hano.nueHLIeM Ha3brBaercq o6reM BoAbr, Haxolr-
u1ufica B BoAoxpaHr,rJrHUIe sa nro6ofi, MoMeHr BpeMeHI{. Meprnrru o6reuona
Ha3brBaror nocroflssrtir o6teu, xoroputfi HenocpeAcrBeHHo He yrracrByer
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B pefyJIHpoBaHHH CTOKa H He nOAJIeX(HT Cpa6OTKe B HOpMaJrbHbrX yCAOBT{ffX
SKCnJryaraL\Hkr, Ho l4Meer 6o.urruoe npaKTHqecKoe 3HarleHr4e A/rfl rroAAepx{a.
rur.rn ycTofiI{HBorl pa6orbr BoAoxpaHHJMrrIa.

flpn HanHqHH B rrJrornHe AoHHbrx orBepcrnft ueprnufi odrervt AeJrHTcf,
Ha ABe r{acru: l) o6tenr HH}Ke orBepcrufi, ue cpa6arbrBaelruft caMoreKoM;
2) o6tena BbtrIe ornepcrnfi ,  I Ie HcnoJrb3yeurrft  B HopMaJrbHbrx yoJroBuflx
9KCrrJIyaTaI\HVI.

B ttcx,rrcqnTeJlbHo Ma/IoBoAHbIe roAbr nocJleAHr.rfi o6renr MolKer qacrurr-

Ho cpa6arunarbcfl, npw TexHuKo-gKoHoMHrIecKoM o6ocHoshHr,In rleJre-
coo6paauocrn arorl cpa5orxw.

flpegenruunra ypoBHflMH BoAoxpaHHrrkril\a, orpaHr.IrrHBarorrraMrz rro:
JleaHyro, eMKocrb, flBJrflrorcfl Hopua"uruurl rroAnopHbrft. yponenl (Hny)
fi yponenb MeprBoro o6reua (VMO).

HopuanlHuru noArropHbrM ypoBHeM Ha3brBaercfl npoexrHuft ypoBeub
HanoJrHeHHs BoAoxpaHI4JILIrqa, orpaHI,ItIHBaroulHfi cnepxy nonesHufi o6retr.
Hny Mo)Ker rrogepxHBarbcfl noAropnbrMr.r coopyx(euHrrMr.r 4nure.nruuft
rrepuoA. flpaveuareJlbHo x H|IV paccqnrbrBaror coopy)KeHua, nxo4flrrlu6
B cocraB BoAoxo3flficrseHHori ycragonxn, o6ecnequearcu1efi pa6ory BoAo.
xpaHHJrIlIIla; OnpeAeJlfltor cTot4MocTHbre rroKa3aTeJrH; yqHTbIBaroT BoJrHoBoe
nos4eftcrnne; HasHaqarcr r"ny6uny cpa6orKH An'-. HopMaJrbHslx yc.noeuft
eKcn/IyaraI\HH. Or orlterxn HIIV c yrleroM xpnnoft no4nopa BbrrrucJrflror
1lUep6, HaHeceHHltfi uapo4HoMy xogsfrctny garorr/r€Hu€M; no.qronJreHgeM
H repepadorxori 6eperon. floeHueHHe ypoBHfl BoAoxpa:f^]/,;/r%rr\a uaa HIIV
B HopMaJIbHbIX ycJIoBHflx gKcnJIyaTa\HkI HeAonycTHMo, Ba HcK/rroqeHHeM
KpaTKOBpeMeHHbrX nOAbeMOB ypOBHs BCJTeACTBHe BerpOBOfo uaronh.

Bu6op^orMerKu Hny - uau6o,nee orBercrBeHHafl 3aAarra rpoeKTE-
poBaHHfl. Or npanH,/'tbHoro Ha3HaIIeHHfl ee B gHarlnTentHorl crerreHg 3aBH-
cr paqHouansuuf pe)KHM I{cnoJIb3oBaHuf croKa, yAoBJIerBopeHHe n,ra-
y_oPg$ orAaqH , pa6ora coopy)KeHufr,'wx ra6apursr H pasMerqeHae. Orrr,rerxy
Hny ycraHaBJIHBaIor Ha ocHoBe rexHaKo-exoHoMr4qecKrax pacqeroB pa3-
JIHIIHbIX BAPHAHTOB.

KparxonpeMeHHoe noBbIuIeHI4e ypoBHfl BoAoxp a*urrnn\a HaA orMerxofi
Hny Ha3brBaerca Sopcraponxoft. @opcuponry yponHeri AJrr r(pynHbrx
O6teKlOg nOnVCKarcT TOJIbKO B CJIVTI2e I{eR0.4I\ i{nx.<Hn?Tr:z r ln^I-Tlrnr/o n a^vn-

AoB BceMH orBepcrtrflMlr nuApgy_3:rla (ryp6uHbl, AoHHbre oTBepcTr,rfl, IrrJrFo.
8br, BOAOsa6opusre ycrpoficrna). He npeAycMorpeHHoe npoeKToM npeBbrrxe-
HI{e ypoBnel? saA Hlly paBHocIrJIbHo rroBbrrueHuro ero orMernr4 vr. HeAo.
nycT[MQ.

flpo4on>xureJrbHoe rrpeBbrrxeHue orMerKu Hny HaHocHT yrqep6 Ha.
poAHoMy xosqficrey, yBeflHtluBaer lJrorrlaAb 3arorrJrflevoli, noAronngeuofi
TeppHropr4H B BepxHeM 6ne$e. 3ro npex4e Bcefo sarparnBaer [Hrepecbr
ceJlbcKoro xossltcrBa Lr He Mox{eT olpaBAbrBaTbcfl Aax{e 6onrrxerl p6Hra-
6e,rlsocrbro Mepon pHflTHn.

_ __fgqy.p yurep6a or ru6enn noceBoB B pe3yrrbrare SopcupoBaHufl ypoBuff
Hny L[nu.naHcKofo BoAoxpaHuJrurrla Ha cpoK csriu-e lbaneft sa-l 'gSb-
1957 m. Bbrpax(aeTcfl B corHflx rbrcflrr py6,rrefi.

MauprnanrHr,rfi no4nopHufi ypoBeHb, orpaHHqaearcqufi 'naeprnufi

o6reu cBepxy, Ha3brBaercr ypoBHeM MeprBoro o6renra. VMO npe4cianna-
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er oAHH H3 BalKHbrx napaMeTpoB pefyJlHpoBaHHff '  H npaBpuluufi  sstdop

ero orMeTKH I'IMeer 5o.nlu-toe 3HaqeHHe'

A.nn BOAOXpaHHJrr.rilL KOTOpbIe o6cnyxunaloT opoueHHo HJIH KOI\'IM!'

Ha,,rbHOe vl npoMbIlIIJIeHHOe sOAocHa6)Kel{HO 14 COOpy}Ka}OTCfl I{A peKax'

TpaHcnopTHpyloull4x 6o.niluOe KOJIHqeCTBO I{allocoB, LrJIt4 B ropHbIX H npeA'

;; i l i l -  
^pui ionu* 

, rrJt4 I Ia BpeIvteHIIbIX H MaJI' IX RoAoT'oKax' peuarcu'M

VgJTOBHSM AJIq HaXOX{AeHHfl MepTBOTO O6teva cJIy)KHT 3aH'l'leHHe B9AOXpa'

L;;;*; ,-  i juno.o,, aKKyMyrrHpyncb B BoAoxpaHH"rrHure, nocrener-rHo 3a'

NOJIHflIOT CfO EMKOCTb.

Arq roro qro6rt Becb KoMtlrleKc coopyxen"fi no q:ry-l-1!.:^u-1HlzFo croKa

pa6ora.n B HOpMaJIbHbIX ycJIOBHfX H B TerIeHI4e IIpoAoJIXHTeJIbHofo Bpe-

ilr;;;,;.o6xolur'r 5onlur6ft 3anac eMl(ocrl{' Aocraroquufi ArIfl aKKyMy/IH-

poBa'r.rfl 
"u,ro.ou 

Attt.HbIrIeHHfl no,,'IeeHoro o6leua' 3'ror 3arlac eM-

KOCTH nocTOflHHO CoKpauaeTcf no Mepe 3aHeceHHt' a cJIeAoBaTeJIbHO'

yMeHbuaercfl H pery.nipyiouree 3Har{eHI'Ie BOAOXpaHI{JIHilra' sKcrlJlyarauHtl

r(oTopofo npoucxo4lrT B r leHOpMaJIbFIbIX ycJIOBHtIX' orAaqa i lpu 3TOM CHH'

,nu.do". 3auneru4e' BoAoxpaHHJII'tula - rlpHpoAsltfi npoqecc' ero HeJIb3fl

npeAorBparuTb' Ho MolKuo oc'na6utn'-- ' - fru 
puunrn"otx peKax C OTH..IITeJIbHO ue6OnluuM KOIHI{.CTB.M HaHo'

coB npouecc 3aI,IJIeius u SaHeceHI{f BoAoxpaHHJ'IHUI ilpoTeKaeT MeAJIeHHo'

Mr4Hr,rrv:ar,rbHbrr.r npoerrHnifi ypoBeHb onpeAeJIflercr Apyrl4MH ycJIoBI'IflMI4'

floc,neAHl{ir s erl.Ix ycJIoBHflx Ha3HarlaroT' HcXOAfl tZa rpedosa1utt' o6ec'

neqeHl4f ,nr.paaou uoAonofpe6nre'neir u nolonolb3oBatenetl H 3I(OHOMI4'

qecxoft Uenecoo6pa3HocT' ix yAoBJIerBopeHHfl. flpu TpaHcnopr'oM r4c'

roJrb3oBartt.tH BoAoxpaHHJIHIIIa VtvtO onp-e4e'trnloT KaK MI{HHMa/lluuft sa'

BHraUgor{Htt l , t  ypOneHb, no KOTopoMy o6-ecnequBaloTctl  ueo6xOAlIMbIe tJIy'

6uulr, npr.HflTbrb l.rrs BoAHoro tlyrg. flo erofi )Ke oTMerKe paccqurblBaloT

fiopofll U,'Iro3oB' noAXOAbI K npl4cTaHfl\'l '

Ha BoAoxpaHrdJrr4qax ru4f oeneKrpocraHql{ft yMO coorBercTByeT

oTMeTKe MaKcHMaJIbHo Aollycruvrofi rny6nulr cpa6orrz nOnesHofi eMKocTH

,r^'^v."rr"n noMepx(aHHfl Hanopa. Eoniluaq cpa6orxa cHH)KaeT Hanop

v npr4BoAHT x naAenrao touf"odt" n nupa6oTKl4 gJleKrposHeprt4g' llplr

sadope BOAbr Ha opoueHHe c. noAaqefi ee 'ua yqacTKH CaMOTeKOn'r vMo

IJANOEI{N HAsFT2IIBIOT H3 YCJIOBHI{ KOMAHAOBAHHfl H NPONYCXUOft CNOCOoHOCTH
n ! - y v A r r v  ' ^ " - ^ ^ - - ; - -  

r  r r r r  n o u u t . T v  r t  r r n l / T [ t \ / F I 2 - r I F  -

COOpyXeUUit. MUgUMaJIbHbIe ypo:11^1T,,::J"T"triiuiciar-r'Drzi i'i i-rv'rvtrYriiiqriL'

HbIX BOAO3aoopoB kI ren"[ognexrpocranqnft pacctII4TbIBaIOT' HCXOAfl I'I3

;;;";; oO..niuu.Hun llpoexruofi 
'rapaHruposaHHofi 

orAaIrH' Musuu&rlb"

nslfi yponeHb BOAOXpaHHJIHIIIa B sHMHI{fi neprao,4 Ha3HaqaFoT c yqeToM BOAO-

cHa6xeHuf B cTBope nO4nuparcUeto rHApoy3JIa, SHMHe|O OTCTof GyAOB'

ortdsoro xoaqficrs a n rugposHepreruKu"
""^V;;;.;o *uptuoro o6beMa rpr peryrllrpoBa*kr'r croKa coorBercrByer

orMerKe np.o".iu;;ft .puootn"-BoAoxpaHHrIHIqa' Bi'l6op orMerKH yMO

r43 CaHHrup"or* y.nou"fi npeAycMaTpHBaeT roAAeplKaHVe rpe6yeuofo Ka'

qecTBa BOAbr r4 HeAonyueHHe nna"tlnpuoresHofl o6craHos t<u s6nusv HaceJIeH-

HbIX IyHI(TOB' 3OH OTAblxa H TypH3Ma'

llpu cpa6oTKe BoAoxpaHLIJIIIUrU U nersnfi nepI4OA BO3MOIKHO O6pasona'

n". u'-np1aope>xnoft 3OHe nenpo4yKrHBHbrx M_e.rrKoBoAIafi c rny6vrHaMr4 MeHeo

2 nt.I lanr4q'e MeJrKoBoAutt i sa6o,'IoqeHHocTH npHB.AHT He roJIbKo K yxyA-

l 8 !



InCHHIO KAqCCTBA BOAbI, HO H K CO3AAHHTO YCJIOBUfi ANN PA3MHO}I(CHI{fi MA.unpufiHux KoMapoB.
llpz npoeKr'p oBaHHH B saBr.rc'Mocrr{ or MecrHbrx ycJroBrafi npelycMar_pHBaercfl : HCnO"rIb3oBaHIZe Me/rKoB_oAUfi nog loceBbr snaronrc6"',rfr -"p-MoBbIX Ky/Ibryp, pa3BeAeuue pu6u, BoAoruraBarculer? nr"rrrr, opraH'ga-rrHfl 3BepoBoAqecKax Qepu (ongarpa, HyrpHfl), Anq qefo HaMe,raercs o6_BaJIoBaHHe Me"rIKoBo/.ufr, coe4aror'c s canirAporre ronuav 

"raarlHHbrx 
nyH-KroB H B Mecrax no40sa60pH!1T-qoopyxeuufr. rrpw u*',nn p;;;;"rpr.rBaercnnpofHo3 KaqecrBa BoAbr npz vMo. B-o6xzrux parl0nu* ir"-golocHa6xe-

|ff ffi:ioxpa[Hnwua 
c eMKocrbro Meuee 5,rcus npouoa"iTon"yro orrr4 crKy

vs caHplrapHblx ycnozuft npu orcyrcrBzu Bo3^{o)KHocrH ceJrbcKoxo-ssficreeuHoro unn p*6oxossr?crBeHHoro o.uoun"" 
rr;;;;,;"; vrfr c rny6u-HaMH MeHee 2-?,s_y rrlrorrraAb ux o6sanori,uur": 4,l;'il"yfr; 14 MerrKr{xBOAOXpaHHJTT{uI A; 14. Mon40naHoB peKoMeHAyer He AonycKarb rofo, qro6u30Ha Jrr4roparrkr (npz6pexHofo uenrono4u"i .o.ru Bnnrra 60nee 25_30%

or  o6qgf i  ax  n f lo lqan l4 .  
- - ^ - " t  vvvLsuu 'Lvrq  v \ r r l rs r

B cyqecrBylolll,x H co3AaBaeMblx BoAoxpaH LtlrkrLr\ax, HcnoJrb3yeMbrx
: rny6aHbr H3Meuflrorcfl B rxr4poKnx npe- .
lx(e B Me.rrKHx BoAoxpaHu/rrcrqax naa6o.nt-
il peAKo 6Hearcr vreilue l0 u.

{u1a HHX(e ycraHoB"rieHHor? oTMerr{H

ocJrox(Hfler sr,rMHr.rfi orcrofi cyAoB, Mo)
TOHaX Ha AHO,_ 3aAep)Kr4BaeT SanoJrH
pa691y noAosa6opnux coopyxeuzrt.

Vpoeuz ueprnoro o6renai Ha3Harrar
nepcrufi rypduu, no4osa6opHbrx co(
IpOMbIIXIeSHOTO U r(OMMyHS.ribHOfO Br
IrrJrlogoB, uuxHefi KpoMr{r{ KperrJreHr4,
llpa BoAoxpaHHJrHrqax KoMrrJreKcHor(
ulrn rI  gIr\ ,T, rJ e ^^rr^h: i i luijrivi r-rcr vLi-ivjjatrnn i 'exHnKo-9KoHoMI,IqecKI,IX pacqeroB, ecJIrI oHH Henp oIT:g! uy3:,, y.noB 14 n M 3 aH rreHLr n B oAo xp a H H ilwu\a

rJbr,ue Hlly pa3Meqaercfl eMKOCrb Qdpcuponx.w V6, KOTOpa, saroJr_Hflercf BpeMeHHO A C/rylKr.rr Alrf cpe3Ku nlaxcuua.non"ff pua*6ao, flo/ro_no4uli H naBoAKon s Uerfix yMeHbl,,eHaq pa3MepoB ao4oc6pocHbrx coop1,-.Nesafi. flpz cna4e BbrcoKrzx BoA .rxoc"i sopc*ponKrz HeMeAJreHHo oro-paxHHBaercfl, TaK KaK COOpyJr{eHHf raapoydna" He np"afr'o.o6.ryeHu xpa6ore n no4o6HbIX ycJroB u si." E cn 14 BoAoxp aHr4Jrr4rqe npeAHa3H aqeHo AJrfl6opl6nr c HaBoAHeHIIflMH Ha H'x(e"rr.*iurutfi lo*t*u peKH, To onopo)KHe-Irue eMKOCTA MO)Ker 6nrrn npoAo/rlKnrenrnurr.r. B erzx cryqaflx npoBoAflTcner.lHalrbHbre pacqeTbr.
flporHnona-no4ouHaff er\,r*ocrb B aToM cflyqae AeJrr.ITcfl Ha ynpaBJrfleMyroIr HeynpaB/IreMylo qacrH. Enlxoctl, KoTopaq HaxoAHTcr Hr{x{e orMerKnB'AOCJTT'rBa co cso60AHbrM nepe/r'BoM BOAbr riepe3 rpe6eul 

"ii 
lo nepxueft
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KpoMKH garBopoB, Ha3blBarcT yrrpasrseN{or:r. tlacm eMKocrr4 Bblrxe or-
MerKr,r rpe6ua BoAocJrHBa (nper orcyrcrBHH 3arBopozl utz ua4 nepxueft
xpouxoft 3arBopa cr{HTalor HeynpaBJrseuofi. Ee orn,telKa 3aBkrcHT or Bepo-
flTHocrH npeBbllrleHufl MaKc?IMaJrbHbrx pacxoAos. PacnoJrox(eHue BoAocJrH-
BoB HHX{e orMerlffi Hny u o6opy4oBaHue HX 3arBopar\tr.r no3BoJrflror yMeHb-
IIII4Tb HeyIIpaBJIfleMyrO qacTb eMKOCTI4 ilpH yC,'IOBHH, qTO OTCyTCTByeT
onacHocrb HaBoAHeHHT B HHlKHenr 6le$e.

Vpoenu HH)I{Hero 6re$a BJIHfl}or ua pexarnr cyAoxoACTBa, MorrlHocrb
f3C u HopMl.ipyrcrcs. BnoAqrcfl Tar{}Ke orpaHuqeHafl B pex{HM xo.[ocrbrx
c6pocon. VAentutte pacxoAbr BoAbr ua I noe. n, c6pacarBaeMbre coopyx(eHar-
MH B Huxsur? 6leQ, orpaHl4t{HBarcrcfl ao us6exaHr{e pa3MbrBoB pyC.rra. flpn
cyToqHoM H IreAe"rIbHoM pefy/rupoBaHufx ycTaHaB/rHBaroT MaKcI{Ma,rIbHo
AonycTHMyIo BerI4rIHHy BHyTpucyrorrHbrx xo"ue6aunft yporHefi Hr4x(Hero
6rerfa. f lo44ep>KHBaror caHHTapubrfi rr4r.rrHrvryM pacxoAoB, o6ecneuasanqurl
He roJIbI(o 6ecnepe6or?nyro pa6ory soAosa6opoB, pacro,roli(eHHbrx Ha peKe
HH)Ke fIJIorHHbI, Ho H Kar{ecrBeunntr? cocraB BoIbI.

Ann 3aroIIJIenpur nor)iveurrblx yqacrr(oB necrroli B r.rn'r 'epccax ceJtbcKoro
a pr,r6rrolo xosnfic'rna npoBoArrr cneuuaJrbrrbre nonycKz. B nepraoA tronyc-
Ka no,[oBoqufi u [aBoAKoB MaKcanaa.nrsrrr? ypoBeHb Hr.rx{Hero 6teQa Ha3Ha-
rraror r43 ycJroBafi ue4onyueHur HaBoAHeHHfl.

Ha f3C MaKcaMa.rtsur? )/poBeHb HHX{Hefo 6te$a n pa3Hbre repuoAbr
rOAa He AOTTIKeH npeBbl[IaTb OnpeAeJIeHHbIX BeJIHriI,IH, O6ecneUHBaIOulHX
nlrp a6orxy a,rrexTpogrr ep rHH

B6"ryttslt BXoAa B pel(y cyAonori AepnBaqnrr r{r{nr.rMaJrlusrfi ypoBeHb
ru6aparcr r43 ycJroBr4fl nponycKa cyAoB orpeAeJreunofi oca1Kr4.

$ 3. Vtrer BerpoBolo BoJrnerrurr npn rraarraqeHnfl orMeTor{ rpe6nn
coopyffieHlrrr

i{epe4onaHae BaJIoB I4 BIaAHH B orlpeAeJreHHoM HaflpaBJreFrr4r.r Ha cBo-
6oAHoii rroBepxHocTll BoAoxpaHr4Jrr4n\a, Bo3Hr4Karoqee no4 Bo3Aer?crezea,r
Berpa, Ha3brBaercfl BerpoBbrMH BoJrHar\{H.

Oclrosrrbr[,{ri no.uHoo6pa3yrcuar,ru cpanropava, onpeAeJrrrrcx{HMH Bbr-
COTi/.,4,TI',IHY H KP:lTU3HY BOJ-IH flBJ-IflIOTCfl: CKODOCTbU HANPABJICHHE BCTPA;
pa3[4epbr H orrepraHHe B rJIaHe BoAoxpaHI4,THua; ero rny6uHa rio HarrpaBJre-
rr rrro p a3folra Be'fpoBblx BOJIII  ;  f ipoAoJl)rf l ITeJlbi locTb rref ipepbrBrroro BeTpa.

B gasuctlMocru or orHorxeHHfl r.ny6llul,t BoAbr KA/rHHe BoJrHbr pa3Jruqaror
r"ry6oxne H MeJrKHe BoAoeMbI.

B r.rry6o xl4x BoAoxp aHz JrI4u{ ax r4JrH r"r y6oNonoaHbr^x 3oHax noc/reAHq x

rnyluna BoAbr 6o.rrnue no,rroBaHbr AJrr{Hbr eorFru:H > ? , rAeT.n - cpel-

Hflr, AJrvHa B'JIHbI, HJ'H ropl4soHTaJlbHoe puaaro""ia Mex{Ay AByM*
cMelxr{brMr4 Beprxzr{aMu BoJrHbr npu r,ny6oxorl BoAe.

B vrenrnx BoAoeMax upn H <,ry Ha Bo,nHoBoe ABHX(eHr4e BoAbr oKa-

sbrBaer BrrrlflHvre pe"rle$ u uepoxoBarocrb AHa. lTpn H > + BrruflHle
L

AHa ,Ha Bo/rHeHHe He yrraTbrBaror. f,rry6uuy BoAbr B BoAoxp asunuu\e H
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flaxoAsr c yqeToM aKcn/ryararluoHHbrx nepHOAoB ero pa6oTbr n Ko/re6a-
Huri _ypoBHefi, BbI3BaHHbIx HaroHoM H croHoM.

Harouou H croHoM HasblBaercr noAbeM ypoBHrr noA AeficrBr4eM Berpay HaBerpeHHoro 6epera H cnaA y nporzBono.rroxuoro. rlpz ,ro, rpoHcxo.
AHT _nepeKoc noBepxHocrr,t BoAbr BoAoxpaH Hn:flrr\a.

.- ̂  - Iof 
taMH 

-np 
oeKrr.rp oB aHHff p er(oMeHAyercfl orp eAeJrfl rb BbrcoTy H aroga'!!au ny np[ pacveruofi cKopocrl4 Berpa no AaHHbrM HarypHbrx accJre-

.4onaHuri Hrrkr rro Qopuyne:

ho":( f f i  "o'o, ( l)
f,Ae An - pacrrerHafl MaKcr{Ma[rb*afl, cKopocrb Berpa, u/cerc, c Beporr_

Hocrbro rpqBbrrxeuun (ra6n. 2);
D - AilHHa pasrbHa BerpoBbIX BoJIH, r{Jra [porff]r(eHHocrb go4Hoft

IIoBepxHocrH, H3MepteMafl no HanpaBJreHHro Berpa, Kini
g - ycKopeHae cuJrbr rr)Kecrn, Jfl lcercz;-
A _ YrOJI MCX{AY OCbIO BOAOCMA I,I HANPABJICHI{CM BETPA;

K- xoaQsuq'eHr, eanucrqufi or orHoc'renrHofi rny6nnu 
+,opr,reHTr4poBorrHo npuHaMaercff paBHul,r 6. l0_s.

PactrerHafl MaKCHMaJrbHafl cKopocrb ueTpq npH _op[eHTUpOBOrrHbrx pac-qerax paBHa yABoeHHoMy AJIfl cobpyxeHnn I d II rna..oi *unurarrbHo-
crLI H noJlyropHoMy sHaqeHHIo cpe4nefi Hs MaKcLIMaJIbHbrx B roAy aa neprroA'orr(pblroro pycJla cKopocrefi no BoJIHooracHoMy AJrfl coopyxeHruri 

"uripuilJIEHHIO.

B 4pyrux cryqaflx Arfl BbIqHc.[eHkrn'DapaMerpoB BoJrH H BeJr'rrr.r'br
HaroHa pacqerHyro MaKCHMa"[bHyro cxopocri Berpa oflpe,qeJrflror nyreMcrarHcrH.recxoft o6pa60rxH MaKCHMaJrbHbrx cxopocrelt 'nerpa no roAaMc BepoflTHocTbro [peBbr[reHHs cof,rracHo ra6nuue'2. 

r

T A B r l k r U - e . z

Vc.Doeus gKcnJryarar{uH
BepoRruoctu npeBbrueH afl  MalrcnlManrnofi  cKopocra Berpa

t rpn  Kraccc  coopyxenuf f

I I I - I V V ,

,Ilopn,tanuHue

flpn .QopcupoBr(e ypoB-

r0%4o/o2 %

u10-cpeAHflf l  MHOfOJIeTHfff l  MaKCrzMaJrbHa, cKopocTb BeTpa
B nepHoA orKpbrror.o pycJra AJr.rr Bcex Knaccos coopy-
xeHnfi

flpu npoeKrr4poBaHr, coopyxenafi _Ha BoA,oxpauu"nui4 ax Arrn Ha3Ha_qeHHff orMerKH Ha..rpe6ue' corJlacHo CH 288-64,' rpr4HrzMar" purn"oiriie
. correraHHfl ypoBlreri soAll r.r cKopocreri eerpa: oruerxy rpe6ua .d"p-yd;;

no HopMaM npoeKTr4p OBaHUfl Ha3HarrarcT c yrreToM efo Bo3Bblrue HHn HaA,pacqeTHbIM CTaTLICTHTTeCKHM ypoBHeM.
BossrrueHr4e ze onpeAeJrflror rro Soprrayne:
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PHc. 60. PacqerHag Bblcora HaKara BorH /tro:hstlo B orHolile-

HHH K UeCrHOfi BbICoTe B6JIH npl.l SaJIo>KeHHH oTKOCa m}-3 (eqa'
geHHff uKaJrbr nonorocrefi BoJrH, npHBeAeHHbIe e cxo6xax, nPu-

HhMaroTcfl npu pacqeTe HaKaTa no noJIoTOCTH BOJIH Ua rny6U-
nax H:2h\ .

rAe hrr- BbrcoTa Har-oHa rrpu pacqeTHoft cxopocTll BeTpa, Jvt;
l;.':^ - DacrrerHafl Bbrcora Hanara BoJIHbI Ha orKocbl o6ecneqeHHocrbrc'n'. 

pVo B AaHHoft crzcreN{e BoJrH, ln (o6ecleqeHHocrb rIpHHHMaIor
panuoft AJrr Heyr(perrJreHHbrx orKocon u rpe6Hs coopyx{eHr{.ft,
HeAonycKaroilruX rrepeJrr4B BoAbI, 0,10 % , AJIfl yr(penJIeHHbIX lo/o);

a - gailac Bbrcorbr, 3aBllcrulufi or KJIacca Kanwra[IbHocrn coopy'
>KeHI{fi (.qns I KJracca Karrr4TaJrbHocTl4 a:0,5 ./t4, A[lfl. II x.nacca
a:0,3 ',v).

Pacueruyro Bbrcory HaKara BoJrH Ha orKocrt h^n AJrfl Sponra.rrsHo noA-

xoAnrrlqX BoJrH nocro;HHorl nrtcorbl H 4{I_HHbl-npH^rJIy6I'rHe nepeA orKocoM

\h,rn>H>2H onpege/IflIor corrlacHo CH 288-64:
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rAe fta fr kn - KooQQHrIHeHrbr rxepoxoBarocru 14
rrpHHHMaeMbre B SaBHCr.rMocTH OT
Barocrn (k&n:K^);

-orHoct4re.rllHur? HaKar Anfl npflMoJrr4sefiHoro fJraAKoro
HerrpoHauaeMoro orKoca, onpeAe.rqelrHr? no pr4cyHry 60
B 3aBT4CHMOCTH OT 3aJrOX{eHHff OTKOCa H [OJrOrOCrer? nOnn
l..o

[epeA orKocoM;
hro  

- - - r  - -

h - nntcora BerpoBorl BoJrHbr.
h
t L r J l

Pacqer Bblcorbl Hanara BoJrHbr Ha orKocbr cilox(Horo cerleHr{r c 6epMaMr4,
a raKlKe ApyfHe pacr{erHbre c[ryHau, B ToM ltHcJre 14 npvr KocoM noAxoAe
BoJrH r( orKocy, paccMorpeHbr s CH 268-04.

Upu6nuxeHHo pacqerHoe 3HaqeHlte Bbrcorbr BerpoBoro HaKara Ha yr{-
pelr.rreHHbre orKocbr coopyx(eHnir c Kpyrr]3Hofi orKoca I<m<S Hoprr,larun-
lblN{-kt yKa3aHI4flMLI peKolvleHAyeTcfl BbrtlucJrflTb no yrorrHeHHor? $oprray.ne
.6. A. f lrrruxuua:

h,p:ry
K,u npuHHMaercr B c,/'IeAyrou{HX _npeAerTax: AJrfl crr.rlounoro BoAoHerrpoHH-
UaeMoro rJIaAKoro noKpbITHfl K*:l; 6erourroro noKpbrrzf cnJrorxHoro
H CO IIIBAMI,I, COCTABJISIOXIHI\{H HC 6ONCC 5%O O6qcfi IIJIOIIIAAIT, K*:0,9;
BOAOrrpOHI4rIaeMbIX OTKOCOB 143 Ii-e,CKa, rpaBHfl, ule6uq, KaMHfl H HCKyCCT-
BeHHbIX MaccaBoB K- :0 ,9 . .0 ,35.

orpeAeJr r{Tb BbrcoTy BeTpoBoft sofl Hrt oAHOjpoqeHTHOfi O6eCner{eFI-

h l y o , r n , c p e A H e e 3 H a q e H H e A J I I , I H b I n o . n H l t l , " n u n o J l o r o c T b B O J I H b I
103D

B 3ABHCHIvIOCTI4 OT BCJII,Iq,NO, 
1?o

rlpoHrIIIaeMoCTH OTKOCa,
orHocr.rreJrbHori uep o xo-

nepHoA rr cKo-
or r"ny6oKoBoA-

BOAOXpaHHJTUI,JJ.-

rrapaMeTpbr Bo.IIH

61. f lo pHcyHKy

MO}KHO

HOCTI,I

1"n
hp lor t r

Pac,rerHlre napaMerpbr BoJrH (nucory BoJrHbr, AJrHHy,
pocrb nepeMerqeHr{fl nonH) onpeAedTflror B BaBprclrMocru
HOCTH BOAOeMa.

.Ilnn rny6oxoeoAHbrx BoAoeMoB 14 ury6oKoBoAHbrx 3oH
ilpr,I rJry6HHe BoAbr B paccMarpaBaeMofi ro.rxe H > +
peKoMeHAyeTcf HaxoAlrTb c r{crroJrb3oBaHr.reM pHcyHr{a

CpenHee3HarIeHHe nepl{oAa BOJIH Trn v cKopocrb nepeMelqellHfl BoJI[l

nDH , 
n'n 

> Io FIaxoArT no QOPMYJIaM:'  n  lo lo  r 'n  

i r r :  o ,g { -? r * i  i rn :

Brrcory BOJrHbr MeJTKO|O BOAOeMa k np? MeJIKOBOAbe AJIfl COOTHOIIIeHHR'

1 . - _ _  r f

ry > H > H*n paccqr{TbrBar,oT B saAaHHOft roqKe KaK npoHsBeAeHHe Bbt'-

1  . l n n. *
Lrn' n rn

0,9'

0,8

0r7

n4.

fo.n

Tn.r

?"
h

(4)
h

hrn

t 5

q5'

ry:^ 
onpeAeJreHHfl napaMerpop. pa3BHToro BoJrHeHHff

\nto/o,ttr, i l i  Lrtr, ui Ll;3t n/cerc).

h
Puc. 62. fpaQux Aflq onpeAeJIeHHs ornocure'nluofi Bblcorbl BoJIH 

T,

(xpnnme /), orHoczte,nuuofi AJIHHbI uonn r! (xpunne //)' otHocl'tte"nlHofr
/lr.n

KpnrrqecKoft rlY6nuu uo4ot*u flu '
A r l

187'
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corbr BoJrHbr rJry6oKoBOAFff r{ ltonpaBoqHbrx KogQOHuHeHToB. flpu pacuere
noJrbsyrorcfl pucyHxou 62 (xpunue.IorHoclarenruofi Bbrcorbr BoJIH H KpI4Bbre

// oruocute.nrHofi AJrHHbr ao.rrn) no 3aAaHHoMy ,"uu.nrt $ .
&r.r

B eanuurMocrr4 or yKJroHoB pacr{er peKoMeHAyercfl [poBoAHTb L[rfl Tpex
pacqerHbrx cr ryqaeB:  is<0,001;  0,001<i"<0,01;  i r :0 ,01+0,1.

AJrn HOpMaJrbrrbrx ycJroBr4H orMeTKy fpeoHfl rrJroTr{Hbl HaxoAflT KaK

V H, r :  V  HnY *2 , :  V  HnY *hnu*h^ r *a .

llpu QopcupoBKe yponuefi Aerrarcr npoBepoquufi pacuer.

E 4, Xapanreprrcrllnrr BoAoxpaul,rJlrrqa

Pacqeru pefyJrupoBaHur croKa B craAI{H npoeKTLIpoBaHHrr onuparorcfl
Ha AaHHbre rvApoJIorHH, MeJruopauua, HcnoJIbgoBaHI4r no4uofi oHeprliH,
noAocua6x(eHlrfl H T.A.

B pesynurare pacqeroB peryJrupoBaHufl croKa noayqarcrcr xapaKrepH-
crvKr QaxruuecKzx BoAooTAaq, uanonuenufi BoAoxpaHu[rvrrJ\, xoJrocrbrx
c6pocon, MotqHocreft. ?ru xapaKTepHcrvrntr ueo6xoAuMo onpeAeJlffTb c yrre-
rrou uan6oJree oS$exrunHbrx pelKHMoB pa6oru BoAoxpaHu/rl{ula B nepnoA
aKcrJryara:q:z-u. llpra pacrrerax penyJrl4poBaHufl croKa ocHoeHofi eagauefr
fl BJrrercrr rrccJreAoB aHHe BoAoxo3fl flictnesuoro 6anauca .

Tpe6onauvrfl Ha eoAy orpacnefi BoAHoro xossftcrna, HopMbI BoAonor-
pe6"rleHun r.r BoAorroJrb3oBaHI4r H 6eesossparHble rrorep14 BoAbI cBflBaHbIcrex-
HoJroruefi npon3BoAcrBa r{ r.r3Jrararorcfl B coorBercrByroqux pyKoBoAcrBax.

Bo4oxoenftcrseHHHfi 6anaHc - gro colocraBJreHne HaJrr4r{Hbrx Aocryn-
Hbrx K HcrroJrb3oBaHr.rrc BoAHbrx pecypcoB c norpe6HocrflMl4 B BoAe. llo-
.rpe6Hocrb B BoAe ycraHaBJrr{Baror Ha orrpe1eJreuHbre ypoBH[I pasBHTHfl or-
pacnefi HapoAHoro xossficrBa r.I ilprEpocra HaceJreHLIfl. llpu eroM yqHrbIBaIoT
ueo6xoAraMocrb oxpaHbl npHpoAbI.

flpu pacqerax peryJrr4poBaHvfl, cToKa, cBflBaHHbIX e npoeKrHpoBaHLIeM
BOAOXpaHLr,rrHU, HCXOAHbTe pacrreTHbre AaHHbre BKnIOIaIOT OBeAeHrIfl O BOAO-
n n n n a A n a u r r r r  n n r r  / r n r r r r r d u r r r r  n d o n n u a u u l - r  u n r r n n u a 6 v a u r t l t  r 7 f \ r t D u o v  I n c
l f \ r f  P \ -L t . / f  DX l rL  I t yXL  VyVr -UVr r { r I l  t  vVDVAr lV l l { l I l  ,  9vAvVr lqv { I I v l l I l a  ,  J  yvDL t tLL  Av t t L

peqHoro rpaHcnopra, HarpyaKax fDC ra r. A.
llocneAosareJrbHocTb H cocTaB npoeKTHbrx I,I H3blcKareJlbcKux pa6o1,

CBfl3aHHblx C pefyJIHpOBaHHeM cTOKa, yCTaHOBJIeHbI HHCTpyKIIHflMH, T0X'
HHqecKHMU yKA3aHHflMH H CTpOI{TeJrbHbIMI4 HOpMaMH W npaBArIAMr4.

florpe6HocTb B pery/rupoBannlr croKa BoAbr BbrflcHflercs cofiocraBJle-
HHeM npraxoluofi 14 pacxo4Hofi qacrefi BoAoxosflrtcreeHnoro 6anauca.
Ecnu orAaqa o6ecne.reHa ecrecrBeHHblM croKoM BoAbI Bo Bce HHTepBaJIbI
BpeMeHH, peryJrupoBaHuff croKa He rpe6yercfl. Ecnu rrpu co[ocraBl{TeJrb-
urrx 6anaHcoBblx pacrrerax o6uapyxuBalorcfl AeQIaquru croKa B MBrJIo.
BoAHbre roAbr, cesoHbl unu 6onee KoporKl,re HHTepBaJrbr BpeMeHH, BogHHKaer
neo6xo4uMocrb ero pefyJrupoBaHlrs.

TexHu.recxaq Bo3Mox(Hocrb crpouTeJrbcrBa noAnopHblx coopyxeHnil
H BoAoxpaHu"rruul saBncHT or ronorpaSuuecxux, reoJloruqecKux u ruApo-
reorornqecxnx oco6enHocrert 4o.nuHbr peKH H BblrlcHflercfl npH npoBeAeHHI'I
H3brcKaHufi u o6cneAonauur?.
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Pnc.63.TonorpaQuqecKaf lxapaKrepucrHKaBoAoxpaHHJI I ' Iua '

BaxHeilulrMl,r AJrfl yc.nonufi pefy,'IHpoBaHHfl fBJIflIOTCfl O6leuHas H TO'

norpa$nqecKar xapaKTep-Hcrl{KI4 rIa

t'oiorPa$HqecKas n o6leunaq xal

croKa Teppl4ropllf BOAOXpaHI'IJIHqa 14

ionorp a$HqecKHMH MarepHaJIaMH' n.'la

I : 50b0, 1 : l0 000 c ceqeHlaeM Perlb€' ' 
bi;;i*nuon 6re$e 80Ha snuniufl, BKJrroqaer rrJrorrraAr,r saronJreHr,rfl, noA-

nonn."" '"  
" 

oOpyr6uun (nepepa6orxu 6epe.os). Arq HX orpeAeJleHI{f Hy)l{-

Ho r.rMerb xapaKTepHble. Kp'slte cso6o,isoft noBepXHocrH ypoBHeft eoAH

I]p u npoxo]KAeHuH MaKCI,IMaJIbHbIX p acxoAoB BOAbI p aeHoft odecneqeHHOCTH

B ecTecTBellHbIX ycJIOBI'IflX H B ycJIOBHflX, HapyuleHHbIX IOAIIOpOM ocHoB'

H o f o p y c J l a r a n p z r o x o n , a T a K X { e X a p a K T e p I { c T H K Y S | 4 M H H K v I J I e A o B b I X
pe)KHMOB e oHroentx I4 3apefyJIZpoBaHHUx yc.troounx peKI4' AHa'noruq-

HbIe MaTepI',IaJIbI seo6xoAzrt'rlr u A'tls nuxuero 6reSa'

COeras rOnOrpaSuqecKgx nJIaHOBbIX CbeMOK SaBI'ICLIT OT CTOI{MOCTH
^Err nrrtrr +npdrre"req 5o.nee nO.U.OO6Hirifi fO'

o6texra' Arrfl Kpyr'br^ E\rAw^pcrr';ffi 
;;d; 6ur"*utproeinr" Kaprbr

YAos rlpoBoAsr cbeMKy rlaluH H Bbl,-

, II1IHI4?4 BoAop asAeJIa AJIfl np Ia rnrep nOfi

HaqanlHrtrf nPoexrHuM AoKYMe]

croKa cJIy)KHT no.nyueHuan nyreu o6

qecKafl XapaKTepLIcTHKa BOAOxpaHII'

,II,aHHlte nJIaH14MeTpHpoBaHur rI"

gaMbIKaIOqeMy cTBOpy n'norltrrt' os

$Hxa t-f (H), r4e o - nJlouraAb' (

fraHnoft orMerKe YPoBHfl, f/ - orM

flonepeuuue nPorPunu PYcJIa B(

1 : 6 0 0 ; 1 r 1 0 0 0 .
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TonorpaSHqecKaff .xapaKTepHcr:aKa rpaQuuecxa Bbrpax(aer cBn3b
ocHoBHbIX noxasarereli BoAoxpaHHJrHrrla c orMerKaMr.r fopH3oHTanefi
HJrH_ypoBHefi eoArr B crBope uroraHbr.

Tonorpa0urrecKyro xapaxrepucrtKy crpoflT B npflMoyronruor? cucre-
Me I{OOpAI4Har: rla OcH opAHHar orKJraAbrBaror OTMeTKH ypOBHfl BOAbr B BO-
AOXpaHHJrHure, Ha ocH a6cqacc - ilepeMeHHbre eMKocrH (o6renru) BoAo-
xpaHHJIHIIIa, TIJIoI{aAI{ BoAI.Ioft nonepxHocrr4, cpeArrue r.uy6znnr, [JrorrIaAH
v KpHrepHH nr4Topailu.

I-IocrpoeHr.re xapaKrep vcrr{Ku npoBoArr npz AonyqeH HH ropusoHraJrb-
Hocrl4 ao4uofi noBepxHocrl{; TorAa orMerKZ ropvtsoura.uefi ra yponneft soAsr
B CrBOpe rroAnopa coBnaAaror. Ha xpynuux c.na6orpororrHbrx BoAoxpa-
HHJIHITIax yK/IoH no4uor? floBepxHocra 4eficrBuTeJrbHo HegHaqr.rre,rreH r.r BoA-
Hyto rloBepxHocrb 6es oco6Hx rlorpeusocrefi Moxffio npr4HflTb ropr.r3oHTaJrb-
uofi. flpa AonyqeHHH roplz3oHra"ttssocrn ypoBHeri sH'rrzc.rrflror ciaruqecxn*
eMKocrH I{ IIo erHM AaH]rbrM crpoflr Kpr4Byro Vn:gr(H), rAe VH- o6reu
rrpu orMerKe ypoBHfl H.

Kpueaa cBqsnorMeroK ropH3oHranefi. (yponHefi) u nnoulaaefi,r4MH orpa.
Hr.tqeHHbrx r,l:l (ltl), uacro He ilMeer uraBHoroorrepraHuflH orpalKaer HH-
AHByAy a,ilbHbre oco6essocru penne$a.

O6renrsr, 3aKJrrorreHHbre Me)KAy cMe)KHbrMr4 ypoBH nMu npn AolyqeHr,rr4
HX TOpU3OHTaJTbHOCTH, OfipeAe,rrflror no sopuy.ne ycerreHHofi nupanar,l4tr:

LV :S tr,  * cDr+ ,1a1/ a,a,  ̂

u.nu 6onee ynpoqeHHo:

t . ' r  L H ,  ,  \L,V : " f  (a t *  o ;+r ) :  o l .n  AH.  (6 )

O6teu nepBoro or AHa cJIoff BbIIIHcJrflror no Sopvryile yceqeHuoro napa6ono-
^ r r  2  ^  r ,

HAa LV : t  r t  LH,.

flyreu [oc/reAoBareJrbHoro cyMMHpoBaHHr o6revon, runnooa"n"r*
f u l t r } I { l l \ /  OMA] I { I r L l l \ f iU  r r ) f iWen . r r ' n4  r t c ] \ rT , t  l . r av r ' \ [ d r  a r r r zn^o l  DAnn  v6^ 'rr I  qurlrrvrr l  

,  LLq^vAfr I  UlYlI lvrvI.C, {)VAW.6'pCff l f f  r / f f f i -qA Au
gauLrxapqefi npeAenluori orMe'rKr4 ypoBHs:

H

Vn: )coA/ / ,  (T )
0

nHIIIa Ha nJlouraAb h"^:Y.H .! P  
A H

flnoqaAn [rtToparrz orr xapaKTepH3yer 3ouy npa6pexHoro MeJrKoBoAbfl
c r"ny6nuaMu Ao 2 u u BbrqucJrflercfl KaK pagHocrb rurorqaAefi no4uofi no-

r90

npg orMerxe H u na2 tvtHLl>t<e ee. flpa H:2 Jvt 5rilo1\a4b JIHTOpa-

rrJroulaAH BOAHO| O 3ep KaJIa.

KpurepufinJrorrraAg Jrr4ropaJ6 L.: fl u Qyuxuuu orlvlerl{Il ypoBHfl
w H

IiOKa3bIBaeT, KaKaf r{agTb IIJIOIIIaAH BOAOeMa ga1flTa N'leJIKOBOAlelu' KpUnan

il;,p14 Hueer BHA r'rep6oau. flpu H:2 tw xpurepufi nrIouIaAH JIHro-

tsepxHOCTH
Jrl4 paBHa

paJIH paBHfleTcR eAHHHIIe.

KparePuft o6ten'la rrwroPa[M
- v-
Lv : 

fi Vuur^ercfl orHotueHzFo o6teirla

(5)

Jrr4Topa[M V n K eMKocTH BoAoxpaH vJrur\a V s npn gag.a;g-soit oTMeTKe ypOB-

"". 
dn nyni'.n AJrfl OrreHKH poJrrr MeJrKoBoAbfl B npoqecce peryJrHpoBaHr4fl

croKa BOAbI.- 
np" BoAoxo3fftcrnesuoM npOeKTkIpOBaHHH Bce eJIeMeHTbI BOA9XpaHLI-

Jr'qa BaBHcflT c)T eMKocru. TonofPaQuuecKafl xapaKTepI'IcrI{Ka repecTpa-

;;il B o6beMHyro. Ha ocu a6irucc orKJraAbrBaror o6beMbr BoAbr, a ro

ogr{ OpAI{Har - n,'IoqaA}I, cpeAHI'Ie r"ly6uuu' OTI\'IeTKH ypOBHfl y nJIOTHHbI

lr ApyfHe pacqerHble BeJIHqI4HbI'

SroHorunqecKafl XapaKTepI{cTHKa BoAoxpaHHJIHqa' COrnaCso yKa3a-

HnflNr, paspa6oraHHblM fulponpoeKToM' 3aTpaTbI no cO3AaHI'IIo BoAoxpa'

HI4[IkIwa onpeAeJIfIoT no pa3AeJIaM: I,IH}KeHepHafl 3aulI,ITaoT3aToIlJIeH|4fl,

noATOnJIeHvIfl, H 6eperOO6pyilrenun; ilepeceJleHl'Ie HaceJIeHHt' CHOC cTpoe'

Huit, [epeHoc r4XH HOBOe CTpOI]TeJIbcTBO H MepolpxflTl4fl' ' CBf3aHHbIe c HHM

l"blb."?,OlKeHr4e, KaHaJrHsa ''un, 6naroycrpoficrno); 3eMeJIbHoe ycrpoficrso

seMJrenoJrb3oBaTeJreft u BoccraHoBJreHne ceJlbcKoxosql?crseHHoro npoHS-

BoAcTBa; repeHc)c npoMnpeAnpunrufi' nepeycrpofictno 06texroe X{eJIe3'

HoAopo)KHoro, aBToMo6Ia.tiruofo u rpy6onpono,qnoro TpaHcnopTa, [tktHr4t4

DJreKTporepeAarru, cBfl3r4; OCBOeHHe BOAOXpaHI4JIHIqa (tpancnopTHoe' pbl-

6oxosflfi$neHuoe, cBeAeHHe leca); caHHTapHatl IIOATOTOBKa TeppHTopI'Ill

3OHbI Btrufl,HIHF, BOAOXpaHHJII4Iqa'

Kanura.nlHble 3aTpaTbI IIO cTpOHTeJIbcTBy rI'IApoy3JIa BKJIISqaIOT 3a-

TpaTbr, CBs3a.HHbIe co cTpoI4Te/IbcTBoM I4 O6OpylOnaHHeM BceX cOOpyX(e-

Hufi, w ycTpOI{cTB, 14 OnpeAe.nqrcrcfl coOTBeTcTByIoqI'IMH cMeTHO-$HHaHcO-

BbIMll pacrleraMH.-- 
np, nu6ope Bap-ia\rTa peii/JIlIpoBaHV,F, AJIfl BbIflCHeHI4s efo TexHI',IKO-

g KoHoMr.rqecKo' e6Qexrunnocrr4 >xei are.nlHo ilp eAcTaBHrb 3 arp arbl n Qy H x'

Ux{14 oT IIaIIOJIHeH"fi ooAoxpaHI4JIHula vilt4 oTMeToK yponuefi' C nOsbtueHl4eM

vooeHefi 3aTpaTbI IIo rHApoy3JIy v BoAoxpaFlu"nuqy Bo3pacraloT' Aln

il'.6onorr" o6te*"oB crpouTeJlbcrBa Il npeABapHreJIbHbIX pacqeroB cro'

HMocrHbIe noKasareJll{ 6epyt ro yKpyrHeH-

HbrM H3MepHTeJIflM yAeJIbHbIx KaII4TaJIOBJIO-

x{eHHI1.
3eM.lttutte nJIoTHHH o6lt'IHo npoeKTupylor

pacnJracraHulltuu e Qoplre rpaneqHz (pzc' 64) '

hp, BbItIucJIeHHH TeJIo gelt.nguoti IIJIoTHHbI

n e6o.rrlur u x odlexroB Tp aneqeuAa JIbFIof o np o-

Su,rra, nepeKpblBaloqee rpaIIeueHAaJIbHoe

pyc.rro, npLIHHMaIoT cocTofluII',IM H3 APyX
b6ra*ou (nypa u orxocon) i V,rn=:Vrun-l-Vo'n

Puc. 64. Cxeiraarlt,{ecxufi no'
nepe.rHnfi npo$u.tr AoJIHHbI

u gevnnHofi [JIorHHbl.

191



O6teu cpe4Hefi qacrr.r nJrornnbr (qlpa) paBeH:

vsxp_ Hnnb (h+ar; ,

a o6teu orrocHofi qacra paBeH:

' 
vorx : mr^Hln( 

2'nt 
f 

t l l  \ (9): P " u J r \  3  ) ,

-r4e .I/n.n - Bbrcora n.noruirr;
Inn - AJTHHa nJIorHHbI [oHH3y;

Lno - Arrula nJroruHbr nonepXy;
b - nupr4ua 3ervrJrswof,t nJroruHbr noBepxy;

' tTtce - cpeAHee SaJro)KeHHe.oTKoCa [JrOTHHbr, paBHOe

f t lcp: ry ;

f l ,  -  3aJIOX(eHHe BepXOBOTO HanOpHOfO OTKOCa;
ffi^ - SaJrox{eHr4e HH3oBofo cyxoro oTKoca.

M. B. floranoe peKoMeHAyer Bblrrr4c.rrffTb orr(ocHyro qacrb no 6o.nee
o6urefi saBrcrrMocru (nuuuc.neHze o6terua np;pa He rrlelrserca):

vo,*:m,nHf,nk(4fo) ,

(8)

(10)

nAe & - rosQQuur{eHr Qoprrau pycJra (6epercn no ralnwte B s saBacr.rMocra

ororHorxeHun 
H) 

.

T A E J I H U . A  3

.If,"nn rpaneqer4AaJrbHoro pycJra Lnn:lnn+2mAHn' rAe mo- cpeAHee
saJrox(eHr{e orKocoB AoJrHHbr npH Tpaneqer{AaJrbHofi Qopue pycJra.

Te"no seNInsHoI? .nJIorHHbI TpaneueuAaJrbrroro noneper{Horo npoSn"rrn
rpu rapa6onu.Iecxofi Qopnre pycJra BbrrrrzcJrflercfl B ToM x(e nopn4xb. OOr-
eM ueHTpaJrbHoro IApa geunsuofi nJroTHHbr paBeH:

o6teu orrocuoft qacru:

Vrtp-20 HnnLnnb,

V or": m"nHfrnf t"n o,s.

( 1 1 )

(  l2)
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I n a n a III. IIOTEPI{ BOAbI Id3 BOIOXPAHI4JIIII

$ 1. Y.rer norepr, BoAbI Ha AonoJrlrllTe.lbrloe lrc11apeglle

floc,re coopyx(enufl BoAoxpaHuIIHn\a o6paayerCn AOnoJIHHTeJIbHafl

nJIOulaAL, nOKpbITan soAOfi '

Cqnrag, qTo pex{HM ocaAKOB Ha yr{acTKe BoAoXpaHHJIHII(a [paKTH-

HOBOI.O BOAOeMa Bbr3brBaeT AOnOJIFTI4TeJIbHbIe 3aTpaTbI BOAbI, KOTOpbIe MOfyT

cr-rg3rrTb orAatry. tr4guensercs poJlb ocaAKoB e 6anauce BoAoxpaHLrJrnE\a,
OcaAxg, BbrnaAaroulae Ha roKpblrylo noAoft HJII4 JIbAoM noBepxHocrb

BoAoxp aHH JrHUIa, yBerartHBaror ero LIa noJIHeHue. KosQSH IIHeHT croKa cra -

FroBHTcf paBHbIM eAHHHIIe (4o ycrpoticrea BoAoxpaHnrlr4r\a oH 6rtn sHa-
qHTeJrbHo nrennrrte). Ko"rrzqecrBo BoAbI, rlocryllarcqee B BoAoxpaHHJIHuIe,
paBgo pa3HocTr.r Mex(Ay ocaAKaMH I4 l{clapeHHeM c soAuoli tloBepxHocrl4.
Boauuxapr AonoJrHlrreJlbr{bie rrorepl4 BoAbI Ha HcnapeHLIe, cBflSaHHbIe
c rroAToureHueM, pa3Br,rrueNr eoAHofI pacrurerbHocrn. llpu cpa6orKe BoAo-
xpaHuJrurrla ficnapeHne c oSsaxeunoro or BoAbI Jlox(a [peBbIIIIaer Hcnape-
HI4e C CylXH.

Cp e4neunoroJrerH He rrorep r.r BoAbI H a Ao norHLITeJIbHoe acna peHue p aBH bI

pa3Hocrg Me)KAy HcrrapeHl{eN{ c BoAHofi noaepxHocrll H I{cnapeFIHeM c llattra

BOAOXpaHI.{JII,IU{a AO ero co3AaHplfl .

llonepxuocTb Ao 3aTOnJIeHHfl BKJIroqaeT cylxy, not?uy, pyCJIo pel(n,

6o.nora, o3epa. Cpe4Hur? cnorl HcnapeHuf c rlarttu BoAoxpaHHJIHIrla Ao 3a'

TON.TICHH A COCTABJIf l  CT :

t r  _Euo"*E.co.*Enoln
"cP roufco"{ ron '

rAe 8", E 
", 

En - c.not? Hcrapetrfl. CooTBeTcTBeHHo c [oBepXHOcTI4
pycJra peKH (eo4Hofi),  cyul4 n nofiult ,  i l i l i

(D", o)sr On - IIJIOLqaAn perIHOrO pyCJIa,3aTO[JIf e-UOfi CyIIIU n nofiMbl,
rch:z (onpeqe.rrnlorcfl IIo ronorpaQuqecKHM 4aHHrtv).

florepH BoAbr Ha AonoJrHr{TeJrbHoe l{cnapeHue BbIrIHcJIflIor tlo cpeAHeMy

Ma.[bHbrx ycnoBHflx SKCnJryaTAr\Hr4 BOAOXpaHHilVWa nOTepH BOAbI Ha I,O-

(  1 3 )



no,'IHHTeJIbHOe ItCnapeHLIe BbITIHCJTfltOT C nJIOUIaAeH, OfpaHHqeHHbIX OTMeT-

KaMH Hny 14 yMO. B npe4erax srHX ypoeHefi r4cKJrroqaercfl Bo3Mo)KHocrb
nJraHoMepHoro cerbcKoxosqficrseHuoro l4crroJrbgoBaHufl TeppI,IToplrz. Max-
cHN{aJrbHafl n/toulaAb 3arorrfleHKfl kr yrrer noATo[JIeHHf cooTBeTcTByer nJIo-
u\a1r4 npa HopMa,TbHo rroAnopHoM ypoBHe. HeoAnnaKoBafl uHTeHcI4BHocrb
cpa6orxu BoAoxpaHuJruu\a B ilpeAe/Iax or Hnyao VMO co3Aaer pa3ilrru-
Hbre lcJroBvrrr HcnapeHHr c o6ua>xeHHoro or BoAbr JrolKa BoAoxpaHHJriluJa
pl AOJI>KHa yrIHTbIBaTbCfl npI4 OnpeAeJIeHI'lH noTepb BOAbI FIa AOnOr'lHllTe"IIb-
HOe HcnapeHIZe.

llpz nrrur4cJreHr,ru norepb BoAbr Ha Ao[oJrHHTeJIbHoe HcnapeHue npoKAe
Bcefo onpeAeJrflror norepu Ha r{cnapeHr.re c BoAHor? nonepxHocrt{ I{ cytxz.

flp ra n an vqvrw Aa H Hbrx H a6n rcAe uufi sa Mereop oJIo rH rlec KH MH 3JI eMeHTa-
MH Ha BoAoeMe Be,/'rr4rrnHy croq HcnapeHnq c soAuori noBepxHocru BbI-
qr.icJrsror no o6o6UeHsofi Qopir.ly,rre A. n. Bpac,rrancKoro n B.fl. Br.rxy.rruuofi.
Ec.ntr ria6"nrcAesHs 3a MereopoJroruqecKr4Mr.{ oJIeMeHTaMH IIpoBoAI,IJII4cb
Ha MereocraHuun, paciloJrolxessofi Ha cyue, To npla pacl{ere cJIofl I4cIIa-
peHnq c soAHofi rroBepxHocrn HcrroJrbsyror MeroA TenJloBoro danauca
(rro A. fI. Epac"rrancNovry), KaJIeHAapHlrfi pa4 Ha6.rlrcAeuIafi Ha nraByrreM
Licrapurene ffl{ - 3000, Ha6.rrroAeltfl, sa HcrrapeHI.IeM B 6accefinax [JIo-
rrraAbro 20 tuz HJILI Kapry HopM l{clapeHufl.

Be.nlrquuu r4cnapeHurr paannuuofi o6ecneqeuHocru HaxoAflT nyreM
crarncruqecrofi o6pa6orxra. llpu orcyrcrBull AaHHbIX ua6.nrcAesgft xoaQ-

Ququenr BapHauHH uc[apeHHr c BoAHofi nonepxHocra rrpuHI,IManr paBHbIMu

0,1-0,15, n 3aBr.IcHMocrI4 or 3oHbI, a KogQSII[t4eHT acHMMerpHH paBHbIM
HyJrFo. PacuerHyro o6ecneqeHHocrb HcnapeHufl c BoAuofi IIoBepxHocrI4
npu6,rruxeHrro Bbrr{HcrrrrcT Kar{ AonoJI}IeIrLIe Ao 1000/o o6ecneqetlHocrH perl-
HO|O CTOKa:

p :  IOg-Pv ,

rAe pu - pacrrerHas o6ecneqeHHocrb croKa.
Llcnapenue c rroBepxHocrr.r cyrxu BblqucJrflror no MeroAaM BoAHoro UJIH

TerrJroBoro 6araHcoe, [o reMrleparype v BJIa)KHocrH Bo3Ayxa v Ap.
flp, MHoroJrerHeM peryJrvrpoBaHrvt cToKa cpeAHI4e norepu Ha AonoJIHH-
TeJrbHoe HclrapeHHe HaxoAflT i lo pa3HOcrH:

E o :  E n - E " p ,

(14 )

(  15 )

(16)

rAe Eu - cpeAlleMlloroJlerHtltI
I IOCTI , I :

E.n cpeAl le l l3Betue l l l loe
I loAoxpaIIL]JIt iula.

BCJII.{IIHHA T,ICilAPCHHfl C EOAHOfi NOBCPX-

Hcnapent4e c nJIoUaAl. t  Ao yc ' rp<i l ic lna

I4cnapeulre c BoAHor? nooepxHocru sa n i ler BbIqHCJItI IoT no 3aBHCI4Mocru:

E, .n -E" ( f#op '+ r )  ,
rAe E".n - HcnapeHl4e c

TO|O pycJla;
@pe - orKJIoFIeHI4e

npu Co:I;
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eoAHofi noBepxHocru sa n-Jrerne B rrepl{oA orKpbl-

opAHHar rpranofi o6ecneqeuHocrll or cepeAHHbI

pn- pacr{errrafl o6ecneqeFrHocrb HcnapeHHfl c eoAHofi noBepx-
Hocru, B3flTafl KaK AorroJrHeHHe Ao 100%-Hofi o6ecneqeHHo-
CTI,I CTOKA.

llorepn upu6.rruxeHHo orHocffTcfl K cpeAHeirry o6reMy BoAoxpaHHJrHrrla no
HHTepBaJraM BpeMeHr,r 3a neprroA orKpblTofo pycJla.

llo cpe4uevry o6teMy BoAoxpaHr4Jrrlqa c o6teuHoli UJIH TollorpaQu-
qecxoft xapaKTepHcrr4:xr cHuMaror cpeAHroro urorrraAb eoAHor? rroBepx-
HOCTH O.o B lvlz, eA, K.1,42.

O6rela rrorepb Ha AonoJrrruTeJrbHoe HcnapeHr4e rpu MHoroJrerHeM pely-
Itr4poBauu,r4 cToKa HaxoAfT KaK

LEA: Eorr rn twj

flpn cesoHHoM peryJrnpoBaruw croKa upu6"rru>xeHFro norepr.r Ha AonoJr-
HHTeJrbHoe r.rcirapeHne, cBfl3aHHoe c ycrpoftcrBoM BoAoxpaHr.rJIHIqa, ua-
xoAflT no pa3Hocrr4 MelKAy cJro.flMr4 r.rcnapeHllff c eoAHofi noBepxHocrr4
H cJIOeM OCaAKOB c yrIeTOM pa3II'IrIHOft UX O6eCneqeHHOCTH, nO npHHfTbIM
r4HTepBaflaM BpeMeHr4 3a rrepuoA oTKpbrTofo pycJra.

A. A. CoNo.non npeAJIolKHfl yrIHTbIBarb HopMy norepb croKa B cBfl3u
c co3AaHHeM BoAoxpaHHJrHrr\ no coorHoueHrlflM aJreMeHToB BoAHofo 6a.naHca.
flpu sroM ornaAaer Heo6xoAnMocrb Bbrr{r4cJrflTb cpeAHeB3BerrreHHyro Be-
Jrr{qr.rHy HcnapeHr4r Ao ycrpoficrBa BoAoxpaHr.rJrHUIa.

Lonycxaercfl, rrro HopMa croKa c urorqaAH BoAoxpaHr{JIHqa Ao ero
co3AaHufl paBHa cJroro croKa (nopue) c n,rroiiraAu noAoc6opa peKr4 B crBope
TIJIOTHHbI.

llorepu croKa B AoJrrrx HopMbr croKa (no A. A. Coxonony) cocraBJrrrror;

L,h : '+ :P(+- r ) ,

(17)

(  l 8 )

rpe h, - cnor? croKa (uopnaa) c nJroruaAu soAoc6opa peKr.r nocre co3Aa-
HVrfl BOAOXpaHHJTVUIa;

P - pioJrr no4oc6opnofi [JroIrIaAH, 3aHHMaeuofi BoAoxpaHr.rJrurrreM;
x - c;rrofi (uopl,ta) foAoBbrx ocaAKoB, BbrraAaroultrx Ha BoAHyto ilo-

BepxFrocTb, c yqeToM nonpaBoK;
D  ^  - ^ - q  / - , ^ - -  - ^ \En -  c i lo l l  (HopMa) acf iapeHl ls c BoAHoH l i -oBepXriOCTl i .

Ecnu HanpaBJreHr.re reqeHnr peKr.r cJreAyer H3 3acymJruBbrx e 6oree
yBJIax(FIeI{Hbre o6,nacrtt, FIopMa croKa c flJlorrraAr.r noloc6opa He paBr{a
HopMe croKa c nJroillaAr4 o, oHa MeHb[re h->h.

Ec.nra Bo/loxpat'ruJrr4u{e co3AaFro Fra peKe c FranpaBJreHHeM TeqeHI4fl H3
yuJIir)rf l lc l l l l l , lX o6;tac'r 'cl f i  B Mcilcc yBJra)r i l rci l i l rrrc, i lopMa cTol(a c nJIouaAI, l
6y41,[igpq 3zr'ronJIenr4fl h,,, Merrb[re cpeArrefi LropMr]r croKa AJrg Bceno 6ac-
cefiua h27,,, .

C yue'ron,I arl,tx pae.nnuuir B FropMax croKa c rrJrouraAefi soAoxpaHHJtHrq
a eoAoc6opa pacr{er norepb croKa BeAyr no 3aBr4cr4Mocrz:

L,h: r (+-+) ( l e )

rge h,,, - c.noii (Hopn,ta)
Ao nocrpoilxu u,roruHbr.

7*

croKa c nJrouraAu 6yayurero BoAoxpaHkrrrvu\a
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A. B. Orueecxufi onpeAeJrser norepr{ Ha AonoJrHHTeJrbHoe l{cnapeHI,Ie
no @puy.ne:

E o : E r - i ( l - a . ) ,

- cnoli r{cnapenHfl c noArtori rroBepxHocrr4, Jvr.t4i
- ocaAKr.r (uopn,ta) , ilMi
- roaQQHuHeHr croKa co

Hbrx BoAoxp aHHJrHIqeM,
3Haqeslrs xoeQQrauueHToB crc I,I

Jrnrorcl no ra6nuue 4 (uaa ueprofi

T a 6 n  u q a  4

(20)

r,qe Eo
)c

at.--c cKJroHoB tt peuuofi AoJrurHbI, 3arorrJlen-

F. : ( l  -d " ) .
p. sanucar or ycJloeufi croxa, onpeAe-
crc, noA ueproft - FJ.

X aparrepucruru yc,roani ' t
C T O K A

3 i raqeHne o ,  ^  F"
A,rs ce3orJoB roAa

B e c H a l t . r o \ o . . n o

loA (xpo-
MC 3 I , IMb I )

f lecqaHag nofilta uJItt noilua H3 I't lIbIx
JrerKon poH r.ruaeMbIX nopoA, 3apoctuaa
rpanof i  H peAKHM KycrapIrHKoM

fnnHucrsre, KaMeHHcrbIe H Apyrtle cla6o-
npoHrrrlaeMble nopoAbl npH HaTHIIHH 3Ha-
qlrTeflbHblx yKJIOHOB

C p e A u I - r e  y c J I o B H s

0 , 2 0
(0 ,80)

0 , 8 0
ldpd)

0 , 5 0
@FO

0 , 0 5
re;ost
0 , 4 0

(0,60)

0 , 2 0
(of,q

0 , 1 0
(0 ,90)

0 , 6 0
(0 ,40)

0 , 4 0
(0,60)

0 ,  1 0.@;00

0,60
(0,40)

0,36-o;65)

flo B. 14. Mox.rlrKy, pacqerntrfi cJrofi norepb Ha HcnapeHue HaxoAflr
B r]r4Ae:

E r :  K r n o  - ,  E o - K ' p  x ( l - a r ) ,

rAe Kroo- p trro4y.nrurrfi xoaQQuuuefT
HocrLI (n npu.nox(eHul'I l);

prcnapeHHfl c eoAHofi noBepx-

K - r/rolr\/rr.xqfi xoadduuueHT c.Io-q ocaAKoB (n npunoxeHnn' \ P  ' ^ - -  T ' r - - - -

p- - npoueHT o6ecile.IeHHocrl{ ocaAKoB. IlpI4 orcyTcrBul{
t ) :

Ha-
6.nroAeHufi 3a ocaAKaMv;

Co, npuuuMaercfl paBHbIM 0,25; Cr,:2Co,.
flpnevr pacqera npn6"rruxensrtfi .
Ang 3HMHero rrepr4oAa rrorepu Ha AoIIoJtHIlreJIbHoe vcnapeHl,Ie He BbI-

IIHCJIflIOT, OCAAKI4, BbIIABIUI4C HA JICA, YIII4TbIBAIOT KAK NPHXOAHY}O qACTb

6a.nauca, TaK KaK oHIi HeMeAJIeHHo o6pau1arcTcfl B croK.

florepu Ha AorroJrHfiTeJrbHoe r4cnapeHlle Moryr HMerb orpnuareJlbHble
gHaqeHgfl He roJIbKo 3r4Mofi, Ho H JreroM, KorAa BoAoxpaHIzJIHIqe 3aroulser

sa6onoqeHHyro MecrHocrb, iroKpbrryrc pacrHTeJIbH ocrblo, TaK KaK Hcnape-

HHe c Hee rvro>Ker npeBbrrrrarb lrcnapeHHe c BoAbI. A.rrg soAoxpaHHJIHIIl,

HaxoArrrr1lixcfl s oco6Hx ycJroBurrx (eapacrarcI{HX, BbIcoKoMHHepaJIH3o-

B aHHbr x, 3aMyrHeHHbrx HJil{ p acnoJrox(eHHbIx Ha reppHTopLIH BbIcOKOrOpbfl ,
paccoJloxpaHHJrHu{, oxJIaAHTeJIefi, HaKonuTe,neft npoubltuJleHHblx croxon),

196

npHrleHflIoT crreqr.iaJrbHbre nprrer\rbr pacqeTa, pefflaivreHTltp)'ei\rble TexHH-
qecKi I I \ l l l  

) 'CJ IOBI I f l  I \ l l I .

Anq cesepHbrx par?onon norepH Ha AonoJrHHreJrbHoe ucnapeuHe e 6a-
JIaHce BoAoxpaHVJlHx\a 6onruroro 3Har{eHHq He riNretor, HX Mo)r(Ho BbI-
qprcJlrrb npr.r6"nuN<eHHo. Arq cyxoi.r 3oHbr pa3HHrra MexAy ucnapeHueM
c eoAHoft rroBepxHocrt{ H cytxr4 BecbMa 3HaqHTeJrbHa.

Haxoxgeuue norepb Ha AonoJrHHreJrbHoe ?icnapeHue i lo KoporKHM
HHTepBa/IaM KaJreHAapFloro pqAa ua6,rrroAenxfi cBfi3aHo c rpyAoeMKr,rMH
BbIqficJIeIIHflMH. Jfna npu6nuxeHublx croco6on pacuera BHyrpr{roAoBoro
pacnpeAeJlerJHfl AonoJrHHTeJrbHbrx noTepb rra r{cnapeHr,re npHr{HMa}oT cJre-
AyroulHe Aonyl]leriHq:

noTepH 3a fOA OCTaIOTcfl nOCTOtHHbll\ilH H oT BOAHOCTH H MeTeOpOJIOTH-
qecxofi o6crauonKll He 3aBHcflT, r4x MolKHo Bbir{HcJrr4Tb rro cpeAHeMy roAy;

Bbrr{HCJreHHbre noTepri AeJrflT rro MecfluaM nepHoAa oTKpbrToro pycJra
6es yqera HanoJrHeHHfl;

pacqer BHyrp?rfoAoBofo pacnpeAeJrelrr4a AonoJrHr4reJrbHbrx noTepb Ae-
Jraercfl .uns 3-5 rpaAauuft BoAHocrH.

florepH Ha AonoJrHHTeJrbHoe HcrrapeHr.re .qJrrr Iox(Hbrx pafiouon Corcsa
COCTABJIflIOT 3HAIIUTCJIbHYTO AOJI}O OT CTOI{A LI CHI4}KAIOT OTAAqY N3 BOAO.
xpaHuJrr,rqa. Aono.nsureJrbHbre norepu Ha r.rcnapeHr4e c no.quofi noBepx-
Iiocrn I{uunnucKofo BoAoxpaHtutl.rua cocraBJrfltor 1,9 rc.us, rITo coorBer-
crByer 5,70/o or croKa p. !,ona y r. I(a,rrau.

flpyau Ha MaJIbIX peKax H BpeMeHHbrx BoAoroKax yMeHbrraror HopMy
croKa sa 10-15% ga cr{er norepb Ha Hcriapegue c noAnoft noBepxHocrn.

$ 2. Oupe4eJreHrre cyMnapnbrx rrorepb Ha rpumrpaquro

Beruqnua QunrtpaulloHHblx norepb qatuu BoAoxpaHuJrrlnla 3aBrrcHT
or ero rHApofeoJIorHIrecKI,IX yc.nonafi, xapaKTepa HarrJracroBatrfl, BoAo-
HOCIIbTX CJrOeB, BbrCOTbr nOAnOpa H rUHpHHbr nperpa)KAaeuoft AoJrI4Hbr.

floreparrav Ha Sra"nrrpauHlo Fla3brBarcT pa3Hocru o6reMoB rroA3eMHoro
npHToKa I{ oTTOKa nO I{OHTypy qauru BOAOXpaHHJrriua B ecrecTBeHHblx ycJro-
Br4flX H nOCJre COSAaHHfl rroArropa.

fToc'roqHHvTo naBoRVIo aKK\/MV.[gTII,r ]o rtacrr,{ cror{2 R,n RnpMrr f lFnRrl-- - - - - - - J  - -  
r - - - - J  

- -  - - - - - J - - J - - - - - - - - -

HarraJrbHoro 3arroJrHeHr,rfl BoAoxpaHHJrHrqa Ao ypoBHfl MeprBofo o6teua
14 CO3AaHI4fl efo nOA3eMHOfi eUrOCrr4 yqr.rrbrBaroT CaMOCTOTTeJTbHo .UJfl Ha-
qaJrbHofo nepuoAa sKcrrJryaTauHr.r.

3naxonepeMeHHafl aKKyMyJrfluHfl BoAbr B 3oHe noA3eMHoro KoHTypa
BoAoeMa rrpz ex{eroAHoM 3anoJrHeHHH BoAoxpaHuJrurqa H ero cpa6ome
B pacrrerax QunrrpaurroHHbrx rrorepb He yrruTbrBaercfl.

Aerantuue pacqerbr Qunlrparluu npoBo,u,flT npu ruAporexHHqecKoM
npoeKTHpoBaHHH B rreJrflx o6ecneqeHr4r ycrofiqusocru coopyxeHnfi.

flpr.r pacqerax peryaHpoBaHHfl croKB yqer $unrrpaqHH no l(oHrypy
qarrru BoAoeMa, cosAauHofi iloAnopoM B Hr,rlKeJrexauue cJron rpyHTa
HJrur B Apyrue 6accefiusr, ilpoBoAsr cyMMapHo AJrs yroqHer{ur pacxo4uoft
qacrl{ 6anauca. floAcqerur cyMMapHbrx norepb B eroM cflyqae npH6nraxeH-
HbIe I4 He Mofyr 3aMeHflTb pacqeroB $u,ulrpaurv rrpr4 fuAporexnurrecKoM
ilpoeKrr.rpoBaFrr{u ruApoy3Jra, o6paayrcqero BoAoxpaHHJrHrqe.
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Korla HaKroH BoAoHocHbrx cJroeB Ha[paBJreH K BoAoxpaHHJIHrrly,
a ypoBeHb fpyirToBbrx BoA Bbr[re efo MaKcr,rMaJrbHoro ypoBHfl,  noTepH FIa

Snnmpauuro He3Haqr{TeJIbHbI.
MecrHute fnAporeoJrorl{qecKue H feoJlorarrecKne ycJIoBHfl BecbMa pa3-

Hoo6paauu. Vr{er ux oco6eHHo Bax(eu rrpa crpouTeJlbcrBe BoAoxpaHVItLru\
Ha peKax, He ApeHnpyroqux rpyHToBble BoAbI, a raK)r{e ilpH r,rry6oxonr
3aJlefaHr.rH fpyHToBbrx BoA rro oTHorueHHro K ypoBHflM HanoJIHeHHq BOAO-
xpaHHJIHrrla.

f lo Aanr{brM B. A. Eaxrnapona, rroA3eMHarr eMKocrb I{uu.rrnucxoro
BoAoxpaHVrrr4rI\a cocraBHJIa 2,03 Ktry, HilH I5o/o or no.[esHot?.

f losnruerrkre H crlulKeHue ypoBHeli  e HaseMHoM a [oA3eMHoM BoAoxpa-
HHJrHrqax pa3ilHqapr rro BpeMeHH.

@u.nnrpaquoHHbre rrorepn BbrrrucJlffIor npu cpeAHeM ypoBHe HanoJIHe-
HHs. Ilpra nplr6nuxeHHbrx pacqerax norepn Ha Qrznrrpauzrc orHoctlr
K eAHHHrre nJrorqaArr nJrv o6reua BoAoxpaHHJILIUra H npHHI,tMaIor nocrorH-
HbIMH

B oreercrBeHHblx cflyqaqx npoeKTHpoBaHHfl BoAoxpaHnntr4x\ Arq yrotl-
HeHHq rrorepb Ha Qra,nsrpauuro [poBoAflT cneur4aJIbHbIe HccJIeAoBauvfl.
OpneHnrpoBorrHo roAcqer cyMMapHbIX norepb Ha Qrz,irrrpaunlo npu BoAo-
xog qfi creeH Hbrx p acqera x n poBoAqr B 3aBHcH Mocrn or ruAporeoJlorl4 qecKn x
yc.nonHfi.

Xopourrae rHAporeororr.rqecKr.re ycJroBH fl coorBercrBytor cJryqaio, KorAa
Jro)Ke BoAoxpaFIU[rHaa BoAoHe[poHI,IqaeMoe, a ]ipoBeHb fpyHToBbIX BoA
Ha yqacrKe 3aJrefaer Bbtrrre orMeroK rloAnopHbIx yponueft.

Cpeluae ycJroBur xapaKreplr3yrorcfl MaJIonpoHHqaeMbIMI4 rpyHTaMn
Jro)Ka, HanprrMep cyfJrHHKaMH, fpyHToBbIe BoAbI HaxoAflTcs BbI[Ie ypoBHf
MeprBoro o6reua.

flpu nJroxux lHAporeoJrou4riecKllx ycJroBlrflx JIo)Ke BoAoxpaHpr[rLru\a
cJrox{eHo BoAon p o HH uaeMb{MLr rp yHTaMH, H MeeTcq oTToK H3 BOAO Xp aHljilUldJ,a
Ha rruraHne rpyHroBblx no4. HopMbI norepl na Qu.ubrpalrl4to M. B. flora-
noB rrpeAJrox{r'tJr npu6nux(eHHo npuHHMarb B BHAe cJIofl c eAHHIzIrbl rIJIo-
ulaAr.r HJrv B rrpoUeHrax or cpe4sero o6teMa 3a nepuoA ocpeAHeHur (ra6.rr. 5).

I A B J ] 1 4 U A  5

t

y c t roBH ' l

/o  or  cpe4Hero o6tetua

Unofi sa roq,, cm

3 a  A 1 e C f l U

XopouHe
Cpequr.re
fl.noxne

0-50
50- l 00

> 100-200

5-  l0
t0-20
> 20--40

0 , 5 - l
l - 1 , 5

>  1 , 5 - 3

@u,rtr'rp auuo H rible [orep H Ha3 H arrarcT 14 Ho rAa H a oc HoBe HC noJI b3oBaHu f

MaTep{,raJroB 3KcnJlyaTa:g:uw BoAoxpaHHJIHuI B paftoue crpoI4TeJIbcTBa, a

TaKX(e AaHHbIX perHoHaJIbHbIX BoAHo-6afi aHcoBbIX l{ccJleAoBanlrft .
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3aLryrfl florepb B ycJroBnsx llopua,nrHot? 3t{cnJlyarauuu BoAoxpaHI4JIHIIIa

Hac'ryraer npI,IMepFIo qepe3 4-5 "rrer.
f lorepu BoAbl Ha cpl l ,rrrpa[Hro r.r3 BoAoxpallHJIHUl, r l4ApaBJIHqecKH

83aHMocBfl3ar{Hbrx Me}KAy co6ori, yBfi3brBarorctI B BI'lAe 6anasca Bo3Bpar-

Hbrx u cpu"rrtrpaIrHoHHbIX BoA.

$ 3. Jlo;roo6pasoralrl{e rI l{p}/r'rle llo'i'optl BoJ[Ll

f lpu orpraqaTe,, ' IbHblx reMrleparypaX Bo3AyXa B BoAoxpaHHJIHUIe o6pa-

3yercrr ycroi.ruuer,r ir  reAocraB, [ Ia xoropr'r i i  Bbti taAalo't  ocaAKH B BI4Ae cHefa.

3anac BoAbr, Bpex,{eHlro aKr(yNr)/Jrupoeanulrr.r B JreAflHoM rI CHe]I(I{OM

noKpoBax 'HeMo)Ker6ur lHer iocpeAc ' rBeHHol lc r Io 'Tb3oBaHAJI f l [oBbIU]eHI ' I f l
orAaqll.

Ecnn BoAoxpaHur'rnule gr.rrurori  noJutoc't 'bto t te cpa6arstnaercf l ,  To JIeAfl-
goit  vt cueiNnuri, i  noKpoB 3arpyAHenwh e 3r{cnJlyaral\H}o He BHocflT, a Ha-

Jrrrqr.re ycroi iul lnoro JreAocraBa rrpeAorBpaulaer Bo3Molr(I locru o6pa3oBaHlIf l

Bly'rpHBoAlroro JtEAa (urylu). PacxoAbt oTAaqll  rat()t{e l le cl l l ' l r(alorct l ,  TaK

KaK JIeA H iloKpbrBaroulufi ero cHer cBor.uu BecoM Bbtrecllfllor 3l{BHBaJIeHT-

srrrl o6r'etr BoAbl.

CTByIOT pOCTy TOJIUIHHbI JIbAa.

hpr'  sHaqrareJrbHoM cHelKHoM noKpoBe rpo[eccbt neAoo6pa3oBaHl4s

aar,nxarc.r. vls-sa rvraJrbrx cKopocrei.t eoAl'l TOJIUIHHa JIbAa B BOAOXpaHIIJIH-

ue 
-6onrure, 

qeM B peKax AaHHoro pafioria, -r i  3aMep3aior oHti o6l iquo paHb-

rxe peK, a oceo6oxAarcTcfl oro JIbAa no3AHee.

3 s aqnre.nb Hoe BeTp o Boe BoJr HeHr4 e H a I{ p yil HbIX BoAoxp a HI4 JIHxIax Mox(eT
'3aAep)Kam 

o6pasoBaHHe ycrol'ruueoro JleAocraBa B HaqaJIe ne4oo6pa3oBa-

ur4fl. O6reu BoAbt, aKKyMyirr,rpyevrr',tii B ctteit(IIoM tI JIeAtIFIoM IIol(poBe,

oceAarouleM Ha IIo,rIorHX 6eperax BoAoXpaHHJll4uIa npg guusefi ero cpa-

6orxe, 3aBHcr{T or roJrir{rrHbr JrbAa LI cHera I{ or oqepraHufl 6eperoellx cK.IIo-

HOB AOJIHHbI.
Ec"rrra B rrepr4oA ycroftuunoro JreAocraBa 3a pacqerHblu IIHTepBaJI

BpeMeHH npu orHocuTeJrbuo se6o.nruroft cpa6orxe TIJIoI{aAb 3epKaJIa B Ha-
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JIeA npH BeceI{HeM noJloBoAbe c6pacbrBaercfl B HH}KHHfi 6neQ, 3anac BoAbr
B He[I ocraercfl 6eg I4cno,'Ib3oBaHHfl H orHocHTcfl K 6eseoanpaTHbIM rrore-
pflt{. I-lpu sllvtHeri cpa6orr{e BoAoxpaHVlt:u\a 3arrac BoAbr, aKKyMyJrHpo-
sauuoli B cHelxHoM H JreArrHoM rloKpoBe, oceBueM Ha 6eperax, gBJrrercfl
norepefi npeneuuoii, Ho on N,rolKer noBJrerrb ga co6ofi cHt4)KeHr4e cyMMap-
uoro o6teMa orAaqr.r B sr4tllufi nepuoA.

O6rerr,I BoAbr, aKKyMyJruponaHuofi B cHelKHoM H JreAffnoM [oKpoBe,
oceBlueM lra 6epelax BoAoxparrr4tru4nra, npu ero e)KeroAHofi suunefi cpa-
6orxe Bbrqr{cJrflror no (loprvryne:

[n : (orn - a*) (h"yk 1- phcJ l}n M",

rAC OO H O* - TIJIOIIIAAI] 3CPKAJIA BOAOXPAHHJIhIIIA B HAqAflC il KOHUE

NCPHOAA SHMHCH CPAOOTKH,  KMi

T H P - rrJrorr-rocrb JrbAa !t cFrefa;
ft - xoa$Qurraelrr, yqnTbrBarourari nocreneHHoe HapacraHrre

ToJrxrlrHbr JrrAa 3a 3r{My, panHurl 0,65;
,h,, 

- MaKcHMa/rbHafl ToJrrrlr.rHa JrbAa K KoHuy JreAocraBa;
hro - cpeAHflfl ga nepuoA Bbrcora cHe)KHoro noKpoBa.

Anq eHqHcJreHHfl roJrrrruHbl JrbAa rrpeAJrolKeH prA Sopvryn (8. H. fou-
rrapo.B, n. V. Ee.noxoHt, f. B. Eperruan z ap.).

flo f. B. Eperuauy, roJrurr.rHy JrbAa orrpeAeJrrror B BHAe:

Hocrb B BoAe Ha ptr6oxolm onpeAeJrrercrr utApaEJlt l t tecl(t tM pacqeroM.

l4ybnrue BoAbI Ha rIHTaHIle KorJIoB TenJIoBbIX craHIrnfi, clteny BoAflHbIx

Macc BoAbr paccqr.rTbrBaloT no c[euHaJrbHbl\4 TexHHqecKHM ycJIOBHtM.

PacxoAlr ktJrvr'o6teusr BoAbr, lJcnoJrb3yetubte AJII pa3rtlrJFIblx llereil

npol43BOACTBeHHO|O HanpaBJreFrHfl,  He CBfl3aHHbIX HenOCpeACTBeHHO

c ocHoBHbI\, I  Ha3HaqeHHeM BOAOXpaHkrJLUIa, OTTIOCflTCfl K noTepghl ycJIoBHo.

$ 4. MeponprlflTt rI no ylleHr,uxetrr'tro norepb tlogr,l

Vventurer{He norepb Ha Ao[oJrHuTeJrbnoe ktclapeHue SaBI,IcHT or no-

Ht{}KeHHfl CKOpOCTI,I BeTpa H TeMnepaTypbl Ha IIoBepx}IocTH BoAoeMa' yBe-

Jrr.rLreHHfl BJralr(Hocrr.r Bo3Ayxa, co3Aarurn ttpensrcreufi AJIfl rtpoHuKuoBeltufl

BoArnbtx  napoB B arMocQePY.

Ans cHr4)I{eHI4s cl{opocTn Berpa IIo nepnMeTpy BoAoxpaHnilHl4.a ca-'

>KarcT BbrcoKopacTynlHe AepeBbf , ycTpaLIBaloT [ICKyCCTBeHHbIe 3alpaxAe-

Hr{f;  yMeHblxarcT AJII4Hy pa3fol la Bo3/(yi lHofo noToKa HaA BoAOeMOM

o6nanosaHHeM; npeAycMarpr.rBaror crpot{TeJlbcrBo BoAoxpaHHJlplul B rJIy-

6oxzx BbIeMKax, KorJIoBHFIax c KpyrbIMH 6eperauu.

Ans nouu>Kelufl TeMrreparypbr iroBepxHocru BoAbl npoBoAnr cpa6orKy

JreroM rroBepxHocrHbrx 6o.rlee rerIJIbIX cJIoeB BoAbt, yBeJILIql,lBarcT nporoq-

Hocrb ra r"ny6r.ruy BoAoeMa; JiHKBlIArIpytoT JIeI'Ko nporpeBaeMble HenpoAyK-

THBHbre MeJIKoBoAbfl; ycrpaHBalor Ha 6eperax BoAoeMa JIeAoxpaHHJII4Ir\a'

Jrr4KBvlAUpyIOT 3apocJIH BOAHOfi paCTUTeJIbHOCTH.

VeerHqeHne BJrax(HocTH Bo3Ayxa Aocrnraercfl 6oluunu pa3BHTHeM

opoureHnr s6nvsu BoAoxpaHu,rrr4rrla. I4HreHcueHocrb I,IcnapeHLIt yMeHb-

txaerc.s ilpH ycrpoficrse pa3rr.rqr{brx ucKyccrBeHrtbtx BoAoHenpoHHuaeMblx

iloKpbrrgir, coaAaFlr{g opraHnr{ecKl4x nJIeHoK LI3 x(t4poBblx BeurecrB, 6e3-

BpeAHbIX AJIfl x{HBorHbIX vt pacteHltfi.

Bce vrepo \pvtrrvn no yMeHbrueuuro norepb BoAbl_Ha HcIIapeHHe o6ocHo-

BbrBaroTcfl  TexHHXo-aKoHoMHqecKHIvIt4 pacqeTaMH. Hanuque 3oH MeJIKoBo-

Ivtit, BbrcoKoe crorrHHe ypoBFrs rpyHToBbtx BoA yBerHI{HBaer noreprl Ha uc'

rrapeHHe. VvreululeHue pacrHTeJIbHocrlt ,  ocyuerlHe 3eMeJIb cHHX(aer norepH.-Meponpn 
flTufl AJrr yMeHbrrrer.rr.rfl norepb BoAbt ua $w,nttpa[EIo BKJIIoqaIor

nAr l^r  r+rra E^vo Eln ' I r . |v11 qr- I - r r  n t . / ' f i rz  nee r I I {uFI t  IN.{ I , I  Rnf loT{ennoHLI I I teMbIMI, I
l l ( J r \ P D I r r l \ ,  r ' l v l r l q  u v A v l \ y q ^ r r r u r r r q q

oAe>KAaMra (6eroH, rJrnHo6erou, 6lrryM, xHAKoe creKJIo, noJIHarHJIeHoBbIe

n.rreuxn) u co3AaHHe MaJronpoHr4uaeMblx AJIfl BoAbI cJIoeB rpyHTa (conou-

ueBaHr4e, npr{MeHeHne pacrBopa ay6uJIbHbIX BeulecrB, yrIJIorHeHI,Ie, KoJIb-

Maraqr4fl .rroxa) . IJ.nn MecrorroJrox(eHufl crBopa nJIorI4HbI BoAoxpaHHJII{qa

creAyer nnt6uparr ycrofiunnble BoAollerlpoIlHUaeMbIe tpyHT.bI.

Iln s xp ynuurx BoAoxp a HprJr HUI ilpoBeAer{H e Mepo[ pu nrufi, tto yMeHbuIe-

Hr116 norepb BoAbI Ha LIcnapeHHe u $H;lurpauulo 3arpyArIeHo.

I- il a s a IV,. 3AIIJIEHI4E EOIIOXPAFfIIJIMIU

flpo4yxrtr soAHofi v nerponofi apo3url, nepeHocHMble IIoroKoM, Ha-
3brBarcT HaHocaMH. Ha pra.rrblx peKax croK IJaFIocoB Sspt"Ilipyercfl 3a cqer
ycnonufi Ha BoAoc6ope. Ha 6onruux peKax croK HaHocoB SaBrckrr 3 oc-
[-roBHoM OT BOAHO|O pe)KIIMa.

(21')

h n :  ( 2 s -  t o ) o ' s z .

llo Qopr'ry.ne fI. [4. DenoxoHfl roJrrrtuHa JrbAa paBr{a

hn:2ltff i '

X-1") - cyMMa cpeAHecyroqHbrx orpnrrareJrbHbrx reMneparyp
BO3AyXa.

flpu eHeprernr{ecKoM HcnoJrbsoBaHna BoAoxpaHuJrr{ua H rrr4MrrTtpyto-
u1eM 3r.rMHeM rrepuoAe 3alacbr BoAbr B cHeny H Jrb,rl,y, oceBuux ua 6eperax,
yttuTblBalorcfl Kat( norepH npH elxeroAuofi cpa6orxe BoAoxpaHHJrHUra Ao
vMo.

t-r_ _-
IIDII MHOI'OJIeTHeM peryJrHpoBaEM croKa noTepl4 BbIqHeJIHIor roJIbKo

B roA noJrHofi cpa6orKu u"oao*pu"HJrr,rtr1a:

["."" : #",
rAe lfr.x' - norepu npn MHoroJrerHeM peryanpoBaHau croKa;

n - qKcJro JreT KaJreHAapHot'o pfrI.a;
t" - [po1oJrx(HTeJrbHocrb 3r4MHefi cpa6orxr.r B AoJrfx roAa.

Ha BoAoxpaHaaHrqax roJrrquHa JrbAa 6onrure, rreM Ha peKax; Ailfl
KpylIHhIX BOAOXpaHHJIHTTI B paBHHHHbTX yCJTOBHffX OHa yBeJrr{qHBaercfl Ha
15-200/0, Atrrr He6onsurux BoAoxpaHuJrurrt H rpy.[oB - Ha 33%, Ha rop-
Hbrx peKax -  Ha 80%.

K noreprM BoAbr HHorAa orHocflT caHn.Tapnbre pacxo4r,r, o6reMbl BoAbr,
HcnoJIb3yeMble Ha urJrro3oBaHHe, pu6oxo4u, 3oJroyAaJreHue, npoMbrBKy
KOTJIOB. o6terr,rU BOAbr Ha uJrrO3OBaHHe 3aBHCfT Or nUHefiHbrX paSMepOB
coopyx(eHVF., kr KoilwrecTBa cJrr.lBHbrx npK3rvr Ha pacqeTHurfi nepuo,u,. florpe6-
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fleperraeulaeMbre [oroKoM rranocbr noApa3AeJrfltorcfl Ha B3BeuieFrr{bre H BJre-
KoMble IIo AHy. Kpynrrr're qacrurlbr, KoTopbre rroTor( Fre B cocroflHr{H nepe-
Meqarb' o6paeyror HenoABHX(HyIo qacrb AoHHbrx oTJro)r{eHufi . PanHuuHbre
peKI'I TpaHcnoprl{pylor l-lpeHMyrrlecrBeHHo 83BerrreHHbre HaHocbr, AorqBJIeKOMbIX HaHOCOB OTHOCr.rreJIbr-ro FreBeJIr.rKa kr He fipeBbtrrlaer l"'0%o or
croKa B3BerrreHHrrx. llpouecc oca)KAeuufl B3BerueHHbIX HaHocoB Ha3brBaercfl
3AIIJICIIHCM.

llpoqecc aKKyMyJIflIII'IH BJIeI(oMbrx HaHocoB B orfiHrrue or B3BeIIreHHbrx
cqHTaercfl 3a HeceHHevr. Ko,raqecrBo B3BerueHHbIX rrauocoB, coAep)KarrlgXCg
B eAHHHue o6renaa, Ha3brBaercf MvTHocrbro.

Paelaqam o6ulylo cpeAHioto rviyruoc* BoAbr Bcero rroroKa p, qacrHyro
MyrHocrb, coorBercrByrou{yro. spa^trrfi pr, I,I cpeAr]rolo MyrHocrb, orBer{arc_
tqYg- ero rpaHcnoprHpyroqerl cnoco6socrn prp @lu" u-nu rczfni).

KonnqecrBo HaHocoB, npoHocnMoe per<ofi"u aAr""qy BpeMeHr,r qepe3
noflepeqHoe ceqerure noroKa, r{a3brBaercrr pacxoAoM H o6osHa.Iaercn 6yrc_eofi R.

Pacxon HaHocoB noJryqaercfl yMHolKeHr.reM Myrr{ocr' Ha pacxoA BoAbr:

R: l0-tpQ rcelcerc, e4>
R:  l0 -opQ mlceK,

fAe nepeBoAHbre r\{Ho}KHreJrH 10-3 u l0-0 npHMeHfroTcs npH nepexoAe
oT fpaMMOB B I(HJIOfpaMMbr Irf i r . t  Tor.u{bt.

Cpe4ur.rf i  pacxoA uaHocoB 3a pqA Jrer Fra3brBaercr cpeAHHM MHoro,qer-
Huu (R.' .-n), cpeAp.wil  ea roA - cpeAHr.rM roAoBbrM pacxoAoM B3BeueHHbrx
HaHocoB (R") .

cyrvrl,rapuoe cpeAHeMHoro"[erHee KoJIHqecrBo npoHoc,Mbrx
coB' orHeceHHoe K roAHtlHol\{y [epHoAy BpeMeHH, Ha3blBaercg
AoBofo croKa HaHocoB P, v H3Meprlercq B ToHHax.

P":  pV r l } -s mf eo),

BoAoxpanuJruule sa l0 Jrer 3auJruJrocb sa 40%, Taur-KenpnHcxoe ea 2l
roA Ila 750,/o, 3a l0 ,rer iloqrrr noJn.rocrbro 3ar,rJrrrJrocb BoAoxpaHHJrlrule
@apxa4cxoir fOC.

flpo4o,rrx<HTeJlb Hocrb 3 auJIeHu fl o np eAeJr fl er cpox c.n yx6rr BoAoxp aHH -
JIrrula H gaBpIcI4T OT KpyrrHOCTr.I I{ r(OJIr.rqeCTBa rraHOCOB, COCTaBa OTJIOX(eUUiI,
cJraraioxlux Jro>Ke peKH, eMKocrr.r BoAoxpaHvlvu\a, rnAporpa+a croKa
BoAbr, Bbrcorbr nHKa noJroBoAbfl, 3aroflJreHufl nofiusr, yKJIoHa soAuofi no-
BepxHocTH, KoHcTpYKUAH IJIOTHHbI, IIOpfAKa 3I(CnJryaTar\Hll BOAOXpaHHilkr-
i lra, BeJrHqHFIbr xoJrocrbrx c6pocon. KpynHrre BoAoxpaHHJrHUIa B ilepBbre
roAbr 3KcnJryaTar[r4Lr npaKTHqecKH ar{KyMyJrHpytoT BCe HaHocbr.

Bo4oxpaHVilr4u\a, pa6oraroulne B rrepuoA noroBoAbq (naso,qxa) 6es
3lraquTeJrblroro noAnopa nplr 6orlurou o6r,eMe xoJrocrbrx c6pocoe BoAbr,
3aAeplKHBaroT ToJIbKO qacTb foAoBofo cToKa HaHocoB.

flpu pacqere 3auJreHr.rfl n 3aueceHufl BoAoxpaHr.rJrHrrl 6o.nrruoe 3Haqe-
I I I Ie I tMeer MexaHltqect<t t i t  ( r 'pauy,rroNlerpnrrecxrr f i )  cocraB l ratrocoB. i lpo-
ueHTHoe coAeplKaHLIe orAeJrbulrx cppariuLrfi uaHocoB 3aAaercrr nJll l  lrx cpeA-
HpiM AHaMerpoM, t4[IH rHApaB,/TI,rqecxofr KpyttHocrbro. fu.qpan.nuqecxufi
MeroA aHailvga npHMeHflrcT AJrr qacruu AuaMerpoM r\,reHee I nu; AJrfl HaHo-
coB Kpynuee Lw.frt r4ctroJrb3yror c4ra. flepexoA or fHApaBJrHqecKofi xpyn-
nocrrz K AHaMerpy qacruu u o6paruo BeAyr no ra6,tnqau. Aonnue oTJro-
x{eHHR xnaccaoullHpylorcr rlo rpaHyJloMerpr{qecr{oMy cocraBy. B sasHcu-
Mocrr.r or coAep)KaBt4rr orAeJrbFrbrx Qpaxuuri uasocoe n 96 no Becy HaxoAflT
rHrr rpyr{ra (xnaccuQuxauaq f. A. f leryxonofi, ra6n. 6).

T A D J I H U A  6

fpyHru Yot.o fpyuru Yotn
pexofi HaHo-
uopnaofi ro-

(25)

croKa BoAbr (uopnaa).
ecrecreeHHHfi pelKaM

rge ̂ W o - cpeAHHfi iuHoro,rersufi o6rerr,t roAoBoro
CosAaHHe BoAoxpaHr.rJrr{u Ha peKax r{3MeHfler

cToKa BOAbr H HaHOCOB.
H a xp yn nbtx BoAox p a HH/I l{u{ax npohcxor.HT p 

"s 
Koe c Hrrx{eH'e c Knnnnrrtr v  v r r v H v u  r  r t

ieqeHi{ti '  B pe3yrTbTaTe qefo FIaHOCbI, IIOCTyIIaTIIIHe BMeCTe cO CTOKOM peK,
nHTaIou{I4x BoAoxpaHltJIHIrIe, oca}KAarorcs B ero r{aue. flpz no4rrarlee n o6-
pyIxeHHH 6eperon npoHcXoAr{T BTopr4r{Hoe 

"rryuruu"ra 
(o6yc,rron.rreHHoe

Bo3AeftcrBueM reqeslrr? n BerpoBbrx no,nsesuli ua ano). Ha *uno,* BoAo-
XpaHI'IJIHUIaX HHTeHCHBHOCTb 3aHJreHHfr yckr[i l4Baercr npv HaJrTqvv opfa-
HHqecKHX ocrarKoB eo4ttofi pacrHTeJlbHocru B orJrolKeHHr.x. B nycruHuux
pafioHax HeKoropafl qacrb HaHocoB rrocrynaer B BoAOXpaHr.rJrHUIa nOA
AeftcreueM Berpa.

3auneHue - sau6o.nee xpynnnrr? aeQexr BoAoxpaHH[rr4u\: oHo Bfier{er
3a co6orl yrpary ux peryJrupyroqero 3HaqeHafl, rro Mepe yMeHbrxerrufl
eMKocrefi AeJIaer HeBo3MolKsuu o6ecrerreHne eoAofi norpe'6"t6ner? B Hyx<-
Hbre cpoKn H B rpe6yevrurx KoJraqecrBax.

Bo4oxpauLr,Jrr4u\a cpeauerl Azww, o6c,nyxnBarorq,e HppHr-arruoHHbre
cHcreMbr, HHofAa 3alrJrrrrorcfl oqeHb 6urcrpo. TaN, flepnoe TeAxescxoe

202

I  , 5 - l  , 6

1 , 6 - 1 , 8
7 , 7 - 1  , 9
1 , 8 - 2 , 1
2,0-2,4

O6terrlnufi Bec ornoxesull HaxoArr rrpu AocrarorrHoM ynJrorHeHr.rp
6ea yuera coAep)KatLrfl opraHnr{ecKr4x npnuecefi. flp, pacqere 3aHJreHHfl
npyAoB toxuofi qacrH Vxpaunrt H. 14.,[,pos4olvr [peAJro)KeHo onpeAeJrflTb
o6teuulrri sec FlaHocHbrx orJroxeHuft s ml'ytt no Qoplay"rre:

T o r , ' , : * + C T + 8 ,

fAe A, B, C - xoaQ$zquer{Tbr, 3aBucflurue or crpoeHufl nprz.neranulefi
K BoAoxpaHr4JrHU\aM rracrH 6accefiua (ta6n. T);

e - npoqeHT opraHlrqecKHx npltt',lecefi B HaHocHbrx OTJTOx(SHI{-
fx, 3aBHcHT OT 3apacTaHr.rfl BoAoxpaHHJrHuIa; rrpH cHJIb-
Hor? v ureHcnBHocru 3apacraHufl e:15-20%; npu cpeA-
ueir  e:10- l5o/o;  npu c.na6or? e:5-100/o;

T - nepuoA 3auflerrurr, Jrer.

I

TECKB
H KpynHbre  nec -

rpaBHeM

c fpaBr ieru

(26)
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O6rrerusstfi nec orJlolt(et{ ufi n 3arJlfleMbrx BoAoxp allli1x\ax yMeHbruaercfl
B 3aBHcI4MocrH or coAepxiaHHrr opraHHqecKrrx npauecer? BecbMa 3Ha-
I IHTCJIbHO.

Cqurarcr, qro 3aHreHLIe BoAoxpaHr.rJrurr{a npoAoJr)Kaercfl Ao Tex nop,
rloKa He BoccraHaBflI'IBaeTcfl TpaHcyopr croKa HaHocoB r,r3 BoAoxpaHHJrHIrIa
B HH)KHHft 6reQ vr B 3akrneHHoM 6re$e ue o6pasyercs pycJro no QopnreH pa3Mepau, no4o6Hoe cyqecrBoBaBrxeMy Ao nocfpofixu 

-nnoruHu.

B saeacnMocrn or I\{exaHllqecKor{f, cocraBa HaHocbr coprl{pyrcTcfl no
AJIHHe noAnopHoro 6seQa. Kpynnue rppaxqzn B3BerrreHHbrx r.r BrreKoMbrx
IIo AHy HaHocoB aKKyMyJrr4pyrorcq B 3oHe nepBoHaqaJrbHofo noAnopa
:^:o^1AuP_i 

fpfAy HaHocHbrx orrrolKeHHfi (6ap). Hanocsr MerrKHX Qpaxureri
::{::--^q"_rBHo_MepHo 

pacrpeAerrrrorcn rro Arrrzue BoAoxpaHunu1q.i. llp"
ooJIbIxoH nporrlKeHHocrl4 noAnopHoro 6reQa 6.nraxe K crBopy nJrorr{Hbr
Bbl[aAalor ue.nlqaftruue Qpaxqaa BsBeIreHHbrx HaHocoB, opiauuuecKge
frpHr\,recn H npoAyKrbr nepep a6orxu 6eperoo.

C pocror*'r orJIo)KeHI-Ir"l sanocoB B 30He BbrKJrLIHHBaHrafl 11oAnopa ilore-
peqHble ceqeHl'Ifl pycJIa noroKa yMeHbuarorcfl, yKJroFrbr Bo3pacrar.or Ao
BeJrHqr'rFrbr, o6ecneqHBarculeli rpaucnopr rraFrocoB, H rroAnop pacnpocrpa-
HfleTcfl BBepx no TeqeHr,rro.

flpoacxoAlr 83 a li MocBl3a n t{ bre flpo[eccbr : flep eMerrleHl,re BBep x xpunoft
noArlopa I{ noBbIlxeFILIe yKJIOHa U CBfl3ar-rFroe c 3THM yBeJrHqeHr4e cKopocrr.I,
o6ecneqnBaroqee BJreqeHHe BHH3 HaHocHbrx ornoxenrzfi.

BOAOXpaHHAHL(a c: Boccral ' loBJrer-rHeM Ti)aHcnopra HaHocoB ug BepxHefo
6reQa s HzxHHrl no cQopr,aupoBaHHoMy pycJry.

A.[q xaxAoro i]epuoAa rro npu6nuxeHHbrM 3aBHcHMocrflM crpoffT r(pn-
BbIe noArlopa H Ha irofiepeqHblx npoSn.rrnx orpeAeJrflror o6ren,ttr 3aHeceHtrfl.
Boupocst nepeQopur4poBaHus BepxHero r4 Hr.rx{r{ero 6re$on raApoy3JroB
tBJIrIIorcn caMocToflrenrsoft npo6neuofi rr4AporexHur{ecKoro npoeKTupo-
B A H H f l .

llpu eo4oxoeflficrBeHHblx pacrrerax o6uqno orpaHurrfiBarcTcfl orrpeAe-
JIeHr.IeM o6teua orJrolKeHr{ft ga orAeJrbHbre repproAbr BpeMeHn Arfl Ha3Haqe-
HHfl eMKocrr.{ MeprBoro cJror r.uru pacqeroM 3a[oJrHeHus. saqalnnofr eMKocrH
IIo foAaM.

$ 1. Metogrrrta pacqcra BartJrcrrtrrr BoAoxparrrrJrr,nq

Cyurecreyrcr MHo ro MeroAoB p acqera 3ar4nre:uzrr. BoAoxp aHHJrHrrr AeraJr b-
I{brx r.r npu6nuxeHHbrx, yrrr4TblBanilIgx rpaHyJroMerpg.recxgfi cocraB Harro-
coB H/rr.r rrcrroJlb3yroxlr4x cyMMapHbre r4x xapaKTepr.rcruKll. Bo scex MeroAax
npouecc fiepeHoca H aKKyMyilnLIHH HaHocoB cBfl3blBaeTcs co cToKoM BoAbr,
nocryflarcu1eir s BoAoxpaHHJIHUle, H ee c6pocov.

I4srureFIeHLIe pe)KHMa croKa BoAbI oKa3brBaer BntLrrHvte Ha pex(HMbI croKa
HaHocoB. OAnaxo H3MeHeHLIe v SoprraupoBaHue MyrHocrrz BoAHbrx Macc
BoAoxpaHHJILIqa Bbt3blBaercfl He roJIbKo croKoBbrMu Ter{eHI,IflMH. B so,qo-
xpaHHJI?IUaX BO3HI,IKaIOT UHpKyrflqUOHHbre TeqeHirs, BerpoBbre BoJrHeHtrr,
nep ep aSorxa 6eperoB, AoHHbIe reqeHu fl HacbrrqeH Hbix MeJTKH Mr4 $p axqu n ir,ru
HaHOCOB JIeCCOBHAHOI'O ilpOHCXOlKAeHprfl U Ter{eHHf, cBfl3aHHble c pe)KHMoM
pa6orsr coopyxeurarl.

Bce pasHoo6p asl4e rlaNropou rpyAHo yrrecrb npn npoer(rHpoBaHnH.
[,"rrn xpynHbrx rnApoy3JroB npoBoAnr na6oparopHyro npoBepKy npo-

uecca pycnocpopMupoBaHurr B BepxHeM H HHX(HeM 6reSax Ha c[erruaJrbHo
CO3AABACMbIX MOACJIflX.

Ocilosoft Bcex pacqerHblx nocrpoeHnk u MeroAoB cJrylKHT ypaBHeHHe
6anauca I{aFIocoB Bo BpeMeIII4 14 IIo AJIHHe BoAoxpaHktlvtrJ\a. PasHocm
npr4Tor{a H orroKa HaHocoB 3a pacr{eTuHn nepnoA B HaqaJrbFIOM H KoHeqHoM
crBopax BoAoxparrnJrHura oilpeAeJrfler o6reiu zx aKryryJrfl.rrwLr.

llpu pacuere 3aHJIeHI4fl BoAoxpaHr{Jrurrla AeraJrbHbrM MeroAoM no yqacr-
KaM rroArropHofo 6lerla BbIqI4cJIflFoT H3Mer{eHHe MyTHocTH r{ COCTaBa HaHO-
coB or Haqaflbnoro K rlocJleAyioueuy nporlpr4Jrro H o6rena orJro)KnBrrrrlxcfl
HaHocoB Ha yqacrKe 3a pactlerssrir nepr4oA. 3au.neHrae Ha yqacrKe oT npeA-
locJleAHero npo$nJlfl Ao rIocJIeAHero HaxoArrr KaK pa3HoCTb o6reua orJro-
>xesafi Bcero BoloxpaFlr4Jrr,rrla H qacrri, orpaHuqesrrofi trpeAuocneAHr4M
CTBOpOM.

fipia pacr{ere 3avileHtfl BoAoxpaHlraritt1 HclloJrb3yrorcfl AaHHbre Myr-
HOCTI4, fpaHyJIOMeTpLIqeCKOfO COCTaBa HaHCCOB, paCXOAOB BOAbr, napaMeT-
poB BoAoxpaHHJrvrIJ\a, o6teusoro Beca otnoN<esufi. B pacqerax npr4rvre-
FlflIorcs QopNtynu rpaHcnoprrapyroulel'r cnoco6uocru KaK npr4 HailHqi].1.r4,
TaK pr npu orcyrcrBau AaHHbIX usuepeHari.  f lepeuuuunu HcroqHHKaMH
ceeAeHHIl o MyrHocrl{ noroKa fiBrqlorcrr rlrApoJlorr4rlecKne oKeroAHHr(H.
Cucreuar?I3tlpoBaHllble AaHHlte Ha6,ryrcAeHuft 3a croKoM HaHocoB ao 1962 r.
ony6.nriroBat-tbt I l  t43Aattt tbtx fu4porvrereoc,tyx<6ofi  c6opuuxax <OcgoBrrbre
fHApoJro rHqecKr.re xap aKTep r,rcTH K H).

T A E J I H U A  T

3saqeHne xosr f@uqueuroe
lp1'nru

flecxlr
l.[ ltHlt, Tri]KeJlbre cyf JIH HKH
.Ilerrcne H cpeAHr.re cyt"rrHHr(H

2 , 3 0
2 , 2 5
2 , 0 0

0 , 2 5
0 , 3 5
0 , 4 5

0,002
0,004
0,007
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Puc. 66. cxeMaruqecxaq Kapra -lx#.r"Tl Qparurafi<0,Ob .nrt4 B3BeureHHbrx

I  -go%; 2-90-75(t /o:  3-75-50%:'r-<.50%.

flpn orcyrcrBllu AaFIHbIX H3MepeHr.rfi uasocnoro pe)Kr4Ma per{r4 B crBope

.rlnue 8.
Ea.[aHcoettN{ pacr{eroM HaxoAfr o6reu 3ar4JreHufl BoAoxpaHgJrrrua

MelKAy HaqaJIbHbIM H KoHer{urtna (y n.rroruulr) crBopaMH. PacxoA B3BerrreH-
HbIX FIaFIocoB, Ilocryflarcqux B BoAoxpaHr.rJrnrrla, o6yc"ton"neH rrpHToKoM
BOAbr, a pacxoA r{aHocoB B r(oHeqHoM crBope cBr3aH c pa6oroli
coopyxeunrl Lr xoJrocrbrMr4 c6pocanan. O6renr 3avile:Hvfl (axxyvry.rra-



r iHr'r  HaHocoB) 3a Al HHrepBaJr BpeMeHr4 Bbrpa)Kaercf l  s t tsi

t /  -  l o - 3t/ ob: ff i  tR".. - Rr.*) Al, pT)
{Ae ?o3r. - o6relrulrii Bec ornoxeul.ifi, ntf nr;

Lt - pacvernr,ri i  HHTepBaJr BpeMeuz;
R"., H R".* - pacxoAbl B3BeueHHbIX HaHocoB, cpeAHHe 3a nepHoA

Lt, B r{arraJrbHoM H KoHeqHoM crBopax BoAoxpaHH_

PexoueuAver:n oJf#:' ::fl:; s-_4 pacrrerHbrx r4HrepBarra BpeMeHH
B.3aBHcHMocrH or coorHoureuufi prexAy pacxoAaMn croKa, orAaqlr u c6po_coe, flpl.r- no.nHofi aKKyMyJrflr.lHH B3Be[rer_rHbrx HaR* : 0: 

- 
a " rn o i, u "o H a xoArr o6r eu orn on* " "#?:?H-t?#?:l# 

"#r rH:t t trx rppaxUlr ir  n ,ar3:

vu .o :# ,o^ . " -Ro .  )  L t ,

rAe prsn - I\,IyTHOCTb B3MblBa;
f - ruApoMexaHrzqecxlifi rapail,rerp, yqnTbrBarcuufi rpaHyJroMer-

pnuecNnfi cocraB HallocoB.
I(ax uyruocrb B3MbIBa, raK H rnApoMexalJlrqecxufi napaMerp Moryr 6uru
Bbrr{r4creHbr rro Qopuy,rau.

A. B. I(apayuee paspa6oran HoMorpaMMbI AJrn Bbrrruc;reHufl Myr-
Hocrr4 83MbIBa u rHApoMexaFIHqecr{oro napaMerpa. Myruocrt B3MbrBa
(pnc. 67) pasva:

pssnn: f (C, FI, aro),

rAe C- xoaQQnuHeHr [Iesn;
o.p cpeAH,qfl cKopocrb, .ulcerc;
H - cpeAHrrr r.ny6zHa Ha yqacrKe, .n4,.

flapar,rerpst /V n rl BXoAtIr n $opiuy"uy Inn BbrqucJreHnrr MyrHocra B3MbrBa
Ha l-roMorpaMl,re. flaparraerp n 14 lV saxoAnrcfl Kar{

q, : Lufl;uu ,
l /  MC
' : v : - 7 r

fAe g - ycKopeHrre cnJrbr Tf)KecTH;
M - napaMerp, panulrf i  q (C);

npu l0<C<60 M:0,7C*6;
npu C)60 lA: 8:coflst.

Myruocru B3MbrBa paccqfiTbrBaror no tFpaxutnM fipr4 Hanlqva rpaHy-
JtoN4e'fputtecKoro cocraBa rpar'rctioprrrpyeMhrx rraHocoB. Ec"rn.r 3aAaH co-
crau AotlHbIX orJlotrenHr.i, 'ro o[peAeJrre'rcrr H t4x ts3Be[ruBarculas qacrb.

s *

n'l-
tli

q *

q 6
u l

2l"  r toeK
. v t 7 .U t ' ' L

flu 7,0 h)0 5,0 40 3,0 2,0 /,0 0 1j000

Fuc. 67. fpa{rnr AJrs onpeAeJreHuq Nryruocrr.r n3MbrBa pneM tro Soprrlyae A. B. Kapa-
VUICBA.

T A E J I H [ I A  E
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fn4ponexauuqecxar? napaMerp
f onpeAeJrrrror c Hcno.[b3oBa-
HHeM ra6nu\ QyHrqarl, ero on-
peAe/rrrorqwx. !,na npz6naxeH-
rr,rx pacrrcrol f lo (lpaxqrrnM nzl-
paMerp f Haxo4ar no r.paQur{aM
(pac. 68), xoropbrMz rroJrb3yror-
cfl 14 npr,r Bbrq''IclrelJkrw fHApo-
MexaHHqecKofo napaMeTpa no
cpe4uerl rHAp aB"rruqecxor? Kp yr-
HOCTII  HAHOCOB:

l :  g  (G,  C) ,  (33)

t-Ae G - 6eepa3Meprrar Bed'rn-
q h H a ,  p a B H a f l

;  (34)

42

u - TK4paBJrprqecKafl Kp yn-
HOCTb TpaHCrOpTHpyeMbrx Ha-
HocoB ulcerc. B Bbrrruc.[eHHoe
3HaqeFrHe g, trPu H,ailuqww ,\aH-
Hbrx o MyTHocTqx BBoAfT nO-
npaBI(y  o ,  paBFryro

g - 9 i  n " *
Pi oru 

t

fAe Pinr* H Pi"",., - SHaqeHHfl
H3MepeHHOfi CpeAHeri Uyruocru
3a r4HTepBaJr BpeMeHH v BbrqHc-
JreHHor? TpaHcnoprr4pyroqeri
crocooHocrH. Brr6op pacqer-
HOI"O 3HAI{CHHfl MYTHOCTH NPO.

BOAI'ITCfl B 3aBIICHI\,IOCTI{ OT BO3lvrOX{HOrO cpoKa 3a4Jre:Hvtl BoAoxpaHHJIHXIa.
Eclr.r cpoK noJrr{ono 3aHJreHr.rfl enrxocrr.r BoAoxpaHHJrHU\a HJrH MeprBoro

99".y9 opt{eHrapoBorlHo rlpeBbrrxa er Arrfl apz1Hbrx H ropHbrx pilioHon
25-30 Jrer, a A/rfl paBHr4HHbrx per( Apyrux 3oH - ls_20 Jrer, ro pacrrer
BbrfloJrHflercfl rro cpeAHeMy MHoro"rrerHeMy pacxoAy HaHocoB HJrn cToKy ux.

B arona cryqae Her Heo6xoAuMocrrr. r,Jrfl, HaHocoB BbIqHcJrflTb crarr,rcrl,r-

co3AarcTcfl npa orcyrcrBH[ cBfl3r Me)KAy CTOKOM BOAbr H HaHOCOB. fa4po-
rpas croKa BoAbI IIpH pacqere rrpuBo1r4Tcfl K pacqerHorl o6ecneqeHgocrg.

Pacqer odrerrra 3anileHuq MaJrbrx BoAoxpaHHJrHr4 H npyAoB. flpa or-
cyTcTBI'IH AaHHbIX O pex(I4Me HaHOCOB H fpaHyJroMerpr4r{ecKoM cocraBe

210
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Pnc. 68. fpaQnr<n cFyHnunr.t

0,8

r (G, c).

loAoBoil croK HaFIocoB P" Haxo4rr r(ocBeHHbIM nyreM c HcnoJIb3oBaHHeM
Kaprbl MyrllocrH f . 14. L[IaMoea. fo4onoe r(orrHqecrr]o or"lox<uBrxuXcfl B
BoAoxpaHH.IIHule HaHocoB 3aBI4cr4T or roAoBoro croKa HaHocoB P, (mleod)
t'r rar( rra3brnaenoir r 'raFrocoyAep>r(I,rnarorr1er:r cnoco6nocra p,, $a6n g).
Crr<,,eo6uocrb 3aAepiKr.rBarb ry HJ:H Apyr.yro AoJlro r.oAoBoro croxa HaHocoB
B BoAoxpaHHJIHIr{e 3aBucHT or orHocure"uluorl eMr{ocru BoAoxpaHH[rHU\a.

Orsocarenluol? eMKocrblo BoAoxpaH H,nkru\a Ha3brBaercr rracrHoe or
Ae/reHr4fl ero eMKocrH npv Hny Ha lropMy cror(a BoAbr per(H, nnrarcu1efi
BoAoxp a H u nl/-xle. Oruocare rIbH ar er{ Kocrb (KoaQSli qneHr enarocrz ) p a BeH :

R -  
v "nv

f " H n y  w  o

Bo4oxpauHJrHU\a 6o"rrrruoli orr{ocr,rre.rluori eMKocrH (Fnnu}0,6) arxyuy-
Jlr4pylor rlpal(THqecKH BCe HaHocbL Bo4oxpauH;rHUIa cpe4ilefi oTHocr4TeJrb-
irofi eMKocrr4 (0,15<B"ny(0,6) B saBHcHMocrH gT pex!{ya pa6oru, Mecr-
urrx oco6esnocreri Moryr aKKyMy/rupoBarb or 100 7o T0% nocrynarcqux
HaHocoB. t{acrt HaHocoB rlonaAaer B Hax(HHri 6leQ npH xoJrocrri c6pocax
BoAbI Bo BpeMfl naBoAKa. llpu BoAoxpaHHnan\ax naa,ryoli orHocgTe.ltHori
ex'IKocrH (Fnnr<0,15) yuurllBalor yMeHb[reHr.re HHTeHcHBHocTH saHJreHHn
BO BDCMCHI { .

Orsoureure roAoBoro KoJIHqecrBa orJrolKr,rBruuxcr B BoAoxpaHHJII4ure
HarlocoB Pu K cpeAHeMy roAoBoMy croKy HaHocoB P" uaslrnaercq HaHoco-
yAep)r(r.rBaroulei. l cnoco6lrocrbro P o.

Pu: P^P, mleo).

(35)

(36)
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Ec"nu Bec orJrolKeuuft AaH B KHJrorpaMMax, To nepexoA x ry6nuecKuM Mer-
paM ocyrqecrB/rflercfl no Qopruy.ne:

V u: 
t$I ^o..

I  OTJI

(38)

Msoxare"rrs l0-3 yuuruBaer rrepexoA or KHlrorpaMr\loB B ToHHbr. O6rerrt-
Hltrl eec oTJrolKeHr.tr? sasocoB [pHBeAeH e ra6nptqe 6.

flpa HaJrH.uHu QpaxqnoHHoro cocraBa HaHocoB AJrfl pacrrera o6reua
Sar4rIeHrfl MaJIbIx BoAoxpaHvnnnl apvt4uoft 3oHbI r{ BoAoxpatnrrvn\ Ha Bo-
AoToKaX c KpaTI{oBpeIvleHHbIM naBo4xorvr Kapay[reB npeAJrox(?4il saBhcu-
MOCrb W pazpa6ora"n npaouxu. Pacqer npoBoAfr no spaxrlr,rflM c HcnoJrb-

BJIeKOMbIX HaHOCOB, OCpeAHeHHbIe 3a r4HTepBaJI BpeMeHH, BbIrIWCilfltOT AJtg
HaqaJrbHoro a KoHeqHofo crBopoB BoAoxpaHuilH[\a no Qopruy nel, '. B. Erraa-
3apoBa:

Ro: 24Q-:- (;tr- I ) rcetceK,

rAe pacxoAn Q r.ny6uurt H H cpeAHHe cKopoclr u, BbrsncJrfleMbre AJrfl crBo-
poB rrpn HaroJrHeHHH BoAoxpaHn/rrrr{a Ao HflV;

Hau6onlurnfi 4raanrerp qacruubr, [epeueqaevor? npa AaHHoM pe)KHMe,
orrpeAeJrflror ro fpaHyJrox,rerpHqecKorl xpunofi unu no Qoprr,ryne f. vI. ua-
MoBa A4fl Haqa.nruofi cKopocrrz BJreqeHnrr o6onx crBopoB:

t l  : o t--Mar{c 
50,65H'/,

Cpe4uurt ALIaMerp qacrall onpeAeJrflror no rpaHy/roMerpr.rqecKofi xpranorl
HaHOCOB, Ha;rOAfii.UHXCfi BABii)Keiir4kr npn 3aAaHHoM pacxo.4e. 3nag paexoAbl
AOI. IHbIX HaIIOCOB B HaIIaIbHOM H KOHer{HOM CTBOpaX, BbITIHCJIeHHbIe I ]O

Qopuyle (39), HaxoArrr o6rev orJrolKeHzfi 4oHulrx FraHocoB.
Cnocodur pacqera npoAoJIXI{TeJIbHocrH noJrHoro gaHJreHHst u ero o6t-

eMoB no roAaM. Xpono"rrorllqecKufi xoA 3atileHtfl onpeAeJrflror no MeroAaM
r.14.I l lauona, B. C.. I lauruesxoBa H C. T.  A.nryHuna. f lepnnreABa MeroAa
ocHoBaHbI Ha IIpeAloJIolKeHHI4, IITO HHTeHCHBHOCTb saKile:fl l/ lf l 3aTyXaeT
Bo BpeMeHI'I ro Mepe yMeHbrxeHafl eMKocrH BoAoxpaHr,rJrarrla. Pacqer rlpo-
BOAflT nO |OAOBbIM OTpe3I{aM BpeMeHH C HCnOJrb3OBaHr4eM OCpeAHeHHbrX Be-
JILIr{HH paCXOAa BOAbr H HaHOCOB.

O6rena orJro)KeHufi nsseueHHbrx HaHocoB 3a repBbrfi roA cyMMapyror
c o6teuoM orJlolKeHufi AoHHbrx HaHocoB 3a ror x(e roA H HcnoJrb3yror A/rfl
pacqeroB xoAa 3al,1,rrelF,Hfl H 3aHeceHufl BoAoeMa no sopnrynanr [. H. tua-
MOBA:

V ut :V u.nr ( l  -q t ) ,
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, : $  r  H :B

(3e)

(40)

rAe Vu.no - rrpeAeJIbHo 3ano.nsneurrft HaHocar\ru o6teu BoAoxpaHH.[HrrIa
(,tr"), tro Aocrr{}KeHHro r(oroporo 3ar.{JreHHe npeKparqaercrr;

et - ilapaMerp, xapaKTepa3yrou{ar? oruocuTe.fibHoe 3aHJreHHe Bo-
AoxpaHr4Jrurqa B nepnrrfi ro4;

I - .rncno .[er.
V u.rn npadnuxeHHo orlpeAe/IflIor no rpoprr,rirTlg;

v^ .n , :vnny f r  - ( * ) " ]  M, ,

l -  / Q - \  z l
l l - f  n l  I  u j
L '  \ 0 " /  )  

r "  '

(41 )

rAe /non - nonsrrfi o6reu BoAoxpar{HJruura;
A; - [JIoqaAb noileperlHoro ceqeHHr pycrra peKH B ecrecrBerrHbrx

yc.JroBzrx npa nponycKe "lo pacqerl-roro MaKcHMa.[bHoro
pacxoAa, Ltz i

Q,, - uau6onr,urar nJloqaAb f lof lepeqlroro ceqer-rurr BepxHefo 6ne{ia
sa 1nvt>xafirueu K Ir. [oTHFre yqacrKe, i l I .

O6terra 3alid'Ier{Hr e nepnrrrl no4 paSorbr BoAoxpaHH/rHuIa Bblrracflrror
no Qopuy.r le:

D
V u , r : 3

I  OTJI

rAe P" - roAoeofi croK HaHocoB, mleo};
Tor,, - oStenagufi eec HaHocHbIX or/Iox{eHu,h, mlns;

n - noKa3are/Ib cre[eHI,I HaxoAflT B 3aBHCHMOCTLI OT yKJIOHa peKH.

flapanrerp a npeAcraBJIfler orl{ocuTe,rrbHoe saLrJreHr4e B nepnlui roA.
3KcrIJIyararMI4 rrllkr BeJIVI{I4Hy, o6paruyro aKKyMy/rHpyron(efi cnoco6Hocrtr
BOAOXparrHrTI.t i l Ia:

Pacqer 3at{aHriuBa}or, Kor.[a o6telr gar4ileltn

npeAe/rbr{o 3aHJrf ler\{oMy o6reuy, a cco6o4uaa

(42\

(43)

T  a  6 . n  u  q  a  1 0 "

V ut craHoBr4Tcr paBHbrM
HC3AI,IJIHBiTAfl Cfl qACTb

a: | - !-"-
Y o . n p

Pacqer rpoBoArr s ra6ru.ruofi Qoprr,re (ra6,'r. l0).

;l;T

2L&

0 , 0 0 0 1 - 0 , 0 0 1 0 , 0  0  1 - 0  , 0  r



BOAOXpaHHJTHT\a vr" - 6nusxofi K eMKOCTH pyclta Ao nocrp ofixu BoAO-
rycK pacqeTHoro pacxoAa naBoAr{a.
)x(eHHyro B. C. ,IlanueuxoBbrr\,t, A,[fl
tKopocTfl x TeqeHHr B BOAOXpaHr4JrHrrle

sKcrfJryarauHu (t ne.r),axoA,rr ,," #;;H"#.1;:0e 
HaHocoB sa nepHor

/  r \
v u t : v o . , r \ t - e - 2  1 ,  ( 4 4 )

rAe e: 2,73 - ocHoBaHHe Harypa,rrbrlbrx ;rorapraQvroe;
E - xapaKrepr{craKa sannieMocrkr noAneproro 6leQa.flpe4e.nru o- sa*Jr'flemuft o6rar 

"u*ol 
rr KaK-pa3Hocrb o6reua noAneproro6le0a npa HIIV a o6reva pycra, xoroplrr? c0bprapyerc, noc"{e 3aHJreHHfl:

V u 'nn :V  
" rLVp 'r4e 7n - o6rev pycJra, onpeAe.rsenaufi no rpopuy.rre:

Vn: LBH, (46)
3 KOTOPOft L _ TilLIHA BOAOXPAH VTIHI]\A AO BbIK,rI UHUBAHHL XPUNOft [OA-

H _i;8;J 
"'.ff ,.;" ",: 

":iu 3 a r{rreHan ;
B - rrrHpr4Ha, pa-ccuzrtrBaercfl iro Qopuy.rre C. T. A.rrrvnuHa:

B :1kH1^  .
Cpe4Hnn rny6uua paBr-ra:

I

H: (ryY"!:)n*"**,
\  lz- lz  pu /

L - xoa+QaqzeHr rxepoxoBarocrt pycrra;
PU - HA|PY3XA NOTOKA B3BCIIICHHbIMA TIOTOKAIVII.I NO A. H. fO-cTyHcr{ot\,ry;

p __ TpaHcnopr,pyroqafl cnoco6uocrl noro*a , rcel,u,;

u - fioKa3are"rrb crerreHu n Qopnry-ne H. rI. llaeroscxoro A,rrflBbrqacJreHaa 
^xoeQQr4 un eHra IIIesz ;m u k - napaMerpu_C. T. A.rrryH 

";^:i;;rbrBarorqr4 
e @pr,ry pycrra(uacro rrpHHHMaror m:0,5,  h:B).

Xapa*ep^cr'Ka 3a'JrfleMo cru E Bbrrrr4 c.[fferct B BLI,qe:

r:rqtr+,

(45)

(47)

(48)

(4e)
,fAe P

e t

- cToK B3BeureHHbrx HaHocoB 3a nepHoA BpeMeHU;- AO/Ifl OCAX<ACUUiI TIAHOCOB B HA'IANIHbIfi NCPHOA; EEJIHIIHHA
3aBHCHT OT COCTaBa HaHocoB, pacxoAa BOAbr H TOnOrpaQn-qecKux yc"ronafi ;

- ocraroqaflcfl B noAnopuou 6leQe qacrb croKa HaHocoB.

2t4

e'P

flo C. T. A",rryHnuy e' Mo)Ker 6urt opHeHrr.rpoBoqHo

r\HH o, 3 no ra6nHr(e I l.v n p

rpuHffra n QyHx-

T A E J I H U A  I I
V

l )

l/
J .  n p

)  t i ,
I

0 , 0 3 7 - . - 0 , 0 7 J  |  0 , 0 7 1 J _  _ 0 ,  | ,
I

o ,  r r - - o ,  r 5 r r  |  , , , r 0 - o , n  ' o
I

r -o, ee8 
/ 
o, rou-o, no 

/
o,  se-o, nu 

/  
o,  eb-o ,rrr !0,  b37-o, l  bo

Ilyruocrb B KoHer{Hor\I crBope Bbrrruc,rrrlor no 3aBHCHMocrH:

p x / :  p n o  *  
* k ( p n o - p * o ) ,

rAe Pr<o - MyTHocTb B KoHeqHoM cTBope B HaqaJltustf i  MoMeHT Bpet\{eHH;
Pn,r - MyTI{oCTb B Har{aJIblIoN'1. cTBope B Flaqa.[luutl MoMeHT BpeMeHH.

o6reu, ocrarorrlHrics ceo6oAHbrM or 3a'JieHvtfl., paBeH:

V  , " : V  u . u n - V  u t .

(50),

( 5 r )
B KoHrre pacqera ceo6o4nrrr?
Bbrr{Hc,[eHHoMy paHee.

Pac,{er y4o6no rpoBoAHrb

o6renr paBeH o6tenry ycrofiuanoro pyc,ra,

s ra1nu,rnofi cpoprr,re (ra6n. l2).

T A E J I H U A  1 2

r " *  
i  

E
t )

t
E

3

T-_T -
l o *  I  

n . u

, 1 2 t ,
S z- floHnnne o 'epecfropMrrpoBa'rr, GeperoB tsoAoxpa'r,rJrr{ula

flpoqecctr pl:MbrBa 14 o6pyueuua 6eperoe 
,BoAoxpaH HrrLruI, rpoAor_x{a}ou{aecfl 40 0opaeoBaHar ycroliuueoro npoQra.rrl o.p..go} orMeJrH,Ha3brBaror nepeQopMr{poBaH ueM wlH nepepa6o rigfrr oepeia. n p.ry"orare

nepepa6orxz 6epera Boroxp aHI4Jrr4It\a AerTarorcfl 6onee rroJrorgrur,, BoAH'flnoBepxHocTb yBeJrr4gHBaeTcf .
flpa xosaficrnesuoM ocBoeHuu npu6pexuor? 3oHbr BoAoxpaH',ru,u cre_Ayer vrlarblBarb Bo3Mo)KHocrb nepepa6orxu 6eperoB rro cpoxav gKcruryara-

lx#;#" 
u..o npoBoArr pacqer BeponrHocr, 6eperonnx nepesopnar4po_

Ta rc xa x rpoqecc nep e0op n'rnp oB aHIzfl 6ep eroe AocraroqHo A/rr4 TeJrlHrrr?,a Saxropbl' B"[I'IflioIqHe Ha Hefo, MHoroq,creHurr, oH a3yqeH oTHocr4TeJIbHo,
cna6o.

ija ocuoeaHHH HayqHbrx HccJreAo_Bauuit ilpoBeAe'Hbrx E. A. llururn_HbrM, H. E. Kou4p2rbeBbrM, E. f . I(ouyraun,i;, i.-b:^3;;;p.ur,, r{ Ap.,rrpeA/rox{e*br pa3JrHrrHbre npHeMbr pacqera 6eperonrrx nepesopuaponaHan.

2tb



flepepa6orxa 6eperoB Hrvreer 6o.nuuoe 3HaqeHLIe Ha l(pynHblx BoAoxpaHH'
Jrurr{ax c 6o.nlurofi nporax<eHHocrb}o 6eperonofi nonocrt. Ha uureHcuBl-tocrb
nepeQopvHpoBarkrn 6eperon, Kporue BerpoBoro BoJIHeHufl, oKa3bIBaIoT
BJTHTHHe: xo"ue6asus yponHefi rrpu cpa6orxe v 3anoJIHeHLIu eMKocrt4;
cocraB rpyHToB, cJrararoulux 6eper H ero npoQunl; rnAporeoJloruqecKue
yc/roBHfl; cKopocrb reqeHur BAoJrb 6epena, pex(HM ABHX(eHIIn BJIeKo-
Mbrx tro AHy HaHocoe. O6reM HaHocoB or nepepa6orxz 6eperoB Aocrnraer
qacro 40% olaero o6teua saHIIeHLrfl BoAoxpaHHIIHI\.

I-lpH snuHcJreHHH cyMMapHoro o6reua rBepAoro croKa, aKKyMyJIHpye-
Moro B BoAoxpaHtzJruu{e, Heo6xoAuuo yrrl4rblBarb nepepa6orxy 6epera.
Pagruurur? rp yur nep eMeuraercfl noA Bo3Aefi crgaera nonep eqHblx cKopocteft ,
Bbr3BaHHbrx BoJrHeFiHeM, n 6o.nee r.nyboxne 3oHbI BoAoxpaHHJIHu\a 14 TaM

H CKaTbrBaloulHxcfl c orKoca qacrHq fpyHTa.
.I{opnrarr,ru peKoMeHAyercr npoBo/lr{Tb nponHo3 Hau6onee BeporrHblx

,6epenobtrx nepeSoprvlraponanufr ia saAauHltll cpoK no MeroAHxe H. E. KoH-
AparbeBa. flo4po6Ho AJrfl pa3.rruqnbrx pacqerlrblx ycJlosufi ara MeroAHKa
Lr3rranaercs e CH 92-60.-

flono>res H e rr p or Ho3 H p yeMoro n p oQu "rr n 6ep eroe ofi. nuswu orH ocHreJI bH o
,npoQn.rrn 6epera B ecrecrBeHHbrx ycJroBnflx HaxoAflT rtyTeM coBMeI[eHHfl
,npoQn"tefi Ao tex nop, noKa He AocTnraercfl paBeHcTBo npH3MbI pa3MbIBa
X{ OTJIOX(EHHfl.

'$ 3. Meporprrrrrrrfl no yMeHbIueIIIrIo BarrJrelrrln

A.n s co xp a u1eH Iz n 3 atureHvrfl BoAo x p aH H ltkruJa H eo6 xo4u n,ro :

ycTpar.rBaTb B BepxoBbflx peK KpynHble eMKocTLI AJIfl 3aAepxaHklfl HaHO'

coB H ceJreBbrx rroToKoB, cHHlKaTb pa3MblBaloulyrc cnoco6uocrl noToKa

cKBo3HbrMrI coopy)KeHHrMH (aan.nare,nnvre).
Ilenecoo6pa3Ho AJIS oTHX xe qener? KacKaAHoe pa3MelqeHze BoAoxpa-

.HHJI HrrI c nepeKpbrrueM noAnop Horo 6le$a HHlKepacnoJlo)KeHHofi nnoruHoft ,
a raKx(e HeAonyqeHr.re o6pasoeaHufl pa3MbIBaeMbIX yqacrKoB H HcnoJlb3o-

BaHHe nepHoAa naBoAKOB 4.rrr c6poca HaHocoB H3 BoAoxpaHzJtHD\a.

PexonrenAyercs ycrpaHBaTb BHepycJroBble HaJIHBHbIe BoAoxpaHHJIHIqa,

IraloJrHfleMble 14 cpa6arunaeMble qepe3 AepI'IBaUHoHHbIe KaHaJIbI; npo-

nyeKaTb Hs6rtroqHylo qacrb naBoAKoB e o6xoA BoAoXpaHI{JIIIqa; B3My-
TIHBaTb I,I pbIXJIHTb oTJIo>KeHHfl NPH NPOI\TbIBKAX A.IIg O6NCTqEHHfl C6POCA

14x B Huxnufi 6teQ; npuMeFrflTb 3eMJrecocbl vr 3eMJIepol'IHbIe Mexa'

lrH3Mbr Arfl OqHCTKH JrOlKa BOAOXpaHHJTHUIa OT HaHOCOB; CO3AaBaTb B BOAO-

216

xpal l l { "q l lu lax 6onnul le eMI(ocrI I  I Ia cnyuai i  3at lJrenurr ,  3atrecel l r l ;  r , rc loJrb-
3oBarb I"IIOTHHbI c 6o"truzMH AOHHbIMLI orBepcrHnMH Alrfl ru1paB/rr4rrecKg1
rlpon'IblBol{; Bo3BOAHTb nJIOTHHbI 3Ta[aMr{ no Mepe ga:P.rre]F.4fl, 3aHeceHHg.

I n a s a V. Otslt{afl MBTOAIIKA PACTIETOB pEryJII4pOI3AHtIft
CTOT(A

llpa pacrlerax pery/IzpoBail.Hn croxa ts ycrroBzrflx flpoeKrgp oBaHHfr
peuarorcfl pa3JIHtIHbIe saAaqu. flpaentlt 

.pacr{eroB rroApa3Ae/rflror Ha rp4
fPynnlt, 

rITo coorBercrByer l4cropHrJecxorl [ocr'reAoBareJrbHocrr4 wx pa3pa-
6orww.

MoB HanoJIIleHHfl, Ha3bIBaIor HHorAa HaKo[JreHr.reM. Cpa6orxa coorBer-
crByeT nepHoAy qacrHrlHofo r4JrH rroJrHofo onopox{HeHHfl BOAOXpaHI{-
narr\a,

B o6paftroI? sa4aue onpeAeJlffIor QaxruuecKue orAaq[ npu saAaHHor?.
eMKocTH LI ApyrHX ycJIoBLIflX peryJlupoBaHplf . B sa4auax AaHHofi rpynnr,r,
o6ecneqeHHocrb orAatIH sa nepHoA pery/rupoBaHLrfl HelocpeAcrBeHHo pac-rreroM He ycraHaB[ILrBaror Aa)Ke rrpa npaBa.rrbHoM enr6ope roAoBoro croK&
H BHyTpH|OAOBOTO pacllpeAelreli,Wfl .

2LT.



Bo3MolI(HbIe AeQHIIHTbI H [epe6oH oTAar{ no BeJrHqr{He, a TaKX(e TexHHKo-
SKOHOMHqCCKHC NOKA3ATCJIH.

flepexo4 or 6a.[aHcosrIx pacrreroB, ocHoBaHHbrx Ha HcnoJrb3oBaHHH
MHOfOJrerHr.rx croKoBbrx pflAoB, K BepoflTHocrHbrM cnoco6au r4x oueHKn
B_rpaKrr.rKe rrpoeKrapoBaHufl 6un c4enan s 1930 r. C. H. Kpuuxurra n M. @.
Meuxeneu npI4 co3AaHHV HMH TaK Ha3brBaeMoro rrepBoro MeroAa pacrrera
MHoro"TerHero peryJIHpoBaHHq croxa. B [ocJreAyrour[e noAbr noflBnJrncb:
MeroA C. H. KpHqxoro n M. @. Menxenr (1935 r.); MeroA uenHbrx Bepoflr-
I locrHbtxpacqeroBA. A. Canaperrcr{oro (1938 n.), arra"tnruqecKrze rrpueMbr,
ocHoBanHbre ua r4crro/rb3oBaHHLr HHTerpaJrbHbrx ypaBHeHHli pery"rrupoBaHzrr
'cror(a ( f l .  MopaH, H.A. I (aprnerrHuBarrH, B.A. lpysraHon, B. A. Kuxren-
Ko); xov6uuapoBaHFlae veroArzKa pacqera pery,'rnpoBaHVtr rrpH oAHoraKT-
HoM pex<14 nre pa6orbl BoAoxpaturrnx\a III. t{. t{oxuna; pacrrerHbre rpa$uxlr
-f l _O.Il"renrxoea, A. L. CanapeHcKoro, III. t{. t{oxuHa, VT.. B. fyr"rua,
f. f. Cnauu4ae); MeroAbI, ocHoBaHHbre Ha crarucrnqecKux HcnbrraHurx
(f  .n.  I4nauon, A. A. Canapencxr.r f i ,  f .  f .  CeaHuA3e).

MeroArr pacrleroB pery/rupoBaHHfl c yrreroM KoppeJrrrt4BHbrx cssgeft
MelI(Ay BeJIlit{HHaMH CTOKa CMeXiHbIX HHTepBa"IOB BpeMeHI,t I'I H3MeHTII4BOCTI,I
y caonufi p ery/Ifl po BaHHfl ycneuHo p a3BHBa rcrcn . .[,a"rl n:aefilluft nporp ecc
B peaJIH3aU.HH 3TLIX MeTOAOB TeCHO CBfl3aH C BHeApeHI{eM gJTeKTpOHHbIX
quoponlrx Bbrr{HcJrHTe"[bHbrx ]llauHH B npaKTHKy rrpoeKTHpoBaHHfl .

EaraHcoeHe ra6nuquo-qaQponne pacqerbr npoBoArr rrpkt perxeHr4u
BCeX 3aAarr pefyr[poBaHr.rrr.  Ha uux B ocHoBHonl 6asnpyrorcf l  pacqerbr
ce3oHHo-foAl. lr IHOfO H MlrOfOJrerHefo pefyJr14poBaHHtr, BbIrroJIHfleMble 'no

AJ'prreJrbHbrM KaJreHAapHbrM pflAaM fHApoMerpr4qecKHx ua6"urc4euufi,
B ApyrHX cJlyqarx 6anaHcos].'le ra6nuuHo-qzSpoBbre pacqerbr HMelor Bcno-
NtorareJlbHoe 3Har{eHHe. Ea"[aHcosble pacqerbl rvro)KHo BbrnoJIHflTb H rpa-
cpr.ruecxranl nyTeM. B sanucr.rMocrr.r or BaAoB peryJrupoBaHHr nepuoAbr Bpe-
I\,{eHH AJIfl caMocroflTe.rlbuntx 6anaHcoBbrx pacr{eroB H3MeHflrorcfl B txHpoKHX
[peAeJrax oT ce3oHa Ao cyToK u rracoB.

{ocrouuc teo r a6 nuvuo -r1aQp oBbrx 6a.u a Hconbrx p a cqeroB B ri x rorrHocru
H npocrore, Bo3MolKHocrH npHMeHeHHs gJIeKTpoHHbIX qaQponux Bbrrrr4cJru-
TeJIbHbIX MaUHH Li MeXaHIZsar\r4H B yC/IOBHflX npOeKTLrpOBaHIlf H sKcnJrya-
Tar{prr4. I lpl l  py.rHoxr noAcqere ra6nauuo-qu$poBbre pac'-rerbi rpy,noeMKH.

Aflq roro qro6u cAeJlarb 6anaucosrre pacrrerbr 6onee HarJrrrAHbrMH
u o6nerqHrs elt6op BapIraHToB no HX pe3yJrbraraM, seo6xoAnMo AorroJr-
HHTC.TIbHO COCTABJIflTb TPASAXT,T, I4JIJIIOCTPHPYIOUIHC XOA PCTYJIHPOBAHHfl
croKa n pa6ory BoAoxpaHHnHU\a.

@opult pacrlerHblx ra6.nuu Becbr\{a pasnoo6pa3HbI, oHH orJruqarorcfl
TJIaBHbIM o6pasotr no c[oco6au yuera rroTepb BoAbr r.r3 BoAoxpaHHJtr4u\a.
Havr6o.rree pacilpocrpaHeHbr ABa cnoco6a yuera.

fpaQuuecxae pacrlerbl aMeror 6o.rruuyro HarJrflAHocTb Lr o6nenrarct
rroHHMaHHe caMoro npoqecca pefyJrnpoBa[ufl croKa. llpr rpa+uuecxzx
pacrlerax Hcno/Ib3yrorcr raAporpaQu croxa H orAarrr4, KaJreHAapubre r{H-
TerpaJIbHbIe cyMMapHbIe KpHBbre, rpaQuxa rrorepb, Kpt4Bbre o6ecue.relrHocTr.r
H npoAo/rx{HTeJrbHocTH.

Pacqer no ra6nuuuo-qn$poBbrM H.rrur rpaSuvecKuM cnoco6ala y,qo6no
npoBoAHTb, Har{HHafl C Aarbr rrepexoAa or JrHMHTr,rpyrcqero MaJroBoAHofo
O l u
z t o

nepr.{oAa K nepuoAy rroBbrrueHHoir eoA_
HocrH. Molueur flepexoAa coorBercrByer
paBeHCTBy CTOr(a U OT!.aqH H yc"[oBHrO,
qTo B n^OCJreAyro[IeM CTOK npeBbruaeT
orAaqy. 3a uaqa.rrbuoe Hanod'rr{errae rrpH-
HIrMarcT ueprnruir o6reu H.lu Vc,rroBHo
Hy,'IeBOe HarIO"rIHeHI4e.

il,ns yrcHeHufl MeroAar{r4 6anauco-
Boro pac.rera (nepslrr? ran saaavn) rra
oAu or\4 p H cy I r Ke coB N4eu{a lor rr.rAp o r.p aQr,r
cToKa H oT!'aqn B eAr4Hbrx rrlacuffa6ax
pacxoAoa rr BpeMerru. Paccn,rorperrr4e pr.{-
cyHKa 69 noesorfler cAe,'rarb c/reAyroulrze
BbIBO,4bI.

3a npevrn or t, go /, pacxo4br orAa-
rra npeBbruaror rrpr.rroK. 3arurpuxoBaH-
Hafl ["rroqaAb paBHa o6rel,ty BoAbr, He.
AOCTaTOqeN{y AJr,q roAAepx{aHwfl slnaH-
uoft orAaqu, HJIr4 ,ueQaqiary crol{a. AeQzqnr croKa Bbrr{Hc,rrflror uJraHH-
MerpHpoBaHI'IeM erofi n.noulaAl{ H"rtH_cyrirMnpoBaHuervr pa3Hocrefipacxo4on
orAaqH 14 croKa. fl,esHryr croKa o60sHaqaror qepe3 t\drar.

ll"rrouraAl c fopr.r3oHrannuorl rxrpr.rxoBxoft, uanaepeHHaf c yrreroM Mac-
urra6os Bper'reHr4 H pacxoAoB, Aaer Hb6rnoqnufi o6rervr Bot; 

"ui 
ruau",ro,,r,

pacxoAoM orAaql{ H Ha3blBaercq [Ig6rrrKoM cror{a. o6osHaqaercfl r.rs6tnox
croKa xax Lbr. flrnn nepepacnpeAeJreHHfl CTOKa Ha 3aAaHnufi pacxoA or-
Aaqv seo6xoAIaMo l4Merb npeBbnuenue o6reNra zg6lrrnu'.ro*u 

"ilA;6fi-ronr Abr;Adr.
flonesHar eMKocrb onpeAeJrfler rrpeAeJrbHyro BgpxHroro rpaHuqy Bo3-

Mox(Horo HaTIoJIFIeI{I,Ifl BoAoxpsHu.irr{[a H oTMerxy HflV e yc"rronraflx Hop-
uansuo.fi 9Kc[/IyaraIrHW. HepeAoeaHHe ttepHoAa r{aKo[.rreH7fl BoAbr H nocJre-
Ayrcu1efi cpa6orxu Ha3blBaerctl TaKToM pa-6oru (o4uoraNrHan pat1ora BoAo-
xpaua"uuula).

Ecnu pa6ora BoAoxpaHHJIHUJa cocror4T r43 AByx repr{oAoB HaKotrJreHr4fl
H noc . f l c I IV I r ) I I I r lY  2A l1 , . \ r<n l - r l , f  r ,Te  ur rv  nahuAnn n  ^h  ^R^^^ , ,A  vq  r iu j r \Aur rv r  i rJ  . r i ' r r \  r lEp ia \JAUu upauu luK,  l / iMggr  Mcc ' ro  AByx_raxrnltl? pe>KI{M' flprz 4nyxrarruor? pa6ore nogoxpaH Hrrr4n\a HaKo11.1reH6e
BOAbI I'I OnOpOX{HeHI'Ie BOAOXpaHH[rHU\a 3aBHCr{T OT COOTHOIreHH' MeX{Ay
ug6rrrxalrH H nocJreAyrorr{HMT sa HHMH leQrarlzraMH CTOKa.

B cnyuae ecJIH KalKA.;tfr us6arcox 6o.nlrub no.ne4yrou{ero 3a Hr.rM AgOH-
III4ra AbtlLd, u Lbr>Ld, (pwc. T0, a), ro Becb pacrrerHbrfi nepao4 pery-
JI?IPOBAHHfl I\CJIKITCfl HA ABA HC 3ABLICflIILIX APYf OT APY| A ITHKIIA PCrY/IH-poBaHr{f .

Ecnu Adrl\dr, To nod'IesFlttli o6teu nu6upaercfl tto MaKcr.rMa/rbHoMy
4eQnqary, pa_BnoMy .a,dr; n c.ryqae, KorAa Ldr)Adr, non.rniiti o6u.l,l 

"u-xoAHTcfl wax Vnn":Ldr.
Ecna coorHo[reHue Me)KAy as6urx aMH v ttocreAyroulaMpr 3a HHMz Ae-

Qraqnrarvrrr croKa rtprr AByxraxrnoi i  pa6ore BoAoxparrr.r,rrrrua BbrDax(aercrr
cJreAyrou{r.rMr4 r{epaBeHcrBaMw Lbr}A^dr, Ho A,br.aL,d.r, to eos*or*rror nBa
pacqeTflbrx c"{yqafl .

n
o{,

+ + rul .,2 LJ

Puc. 69. ConueuleHHuri rpa$r.rx npu-
TOKa tr oTAaqu.
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Puc. 70. ,[nyxraxrn an pa6ora BoAoxpaHHJIHua:
o - c  H e 3 a B H c H M b l M ;  6 - c  3 a B H c H M b r M ;  d - c n p o M e x y r o t t H o - 3 a B n c l l M b t M  l l t r I < n a M H .

l .  f lpn yc.noBtrv:,I{orAa Ldr>Ab, (puc. 70, 6), To ecrb o6teu nepBoro
,{eQuuura croKa 6ornue nocJreAyroqero 3a HHM uz6urry?, pa6ory BoAo-
xpaHHJrHUIa HeJrb3q paccMarpuBaTb KaK He3aBI{cHMyIo. f lpu HaKo[JteHHH
tsoAbr ga cqer nepBoro Hs6Htxa AeJraercfl neo6xo,quurtft eanac He roJIbKo

AJrfl JTHKBHAaIIHH 4e$uqura cToKa Adr, Ho 14 A[In IIoKpbITHf oTpHUaTeJIb'
uofi pasHocTu MexAy IIocJIeAyTqHMLI zs6lttxOlvl n leQnqurou. flo.itesHylo
€MKocrb BoAoxpaHHrIHU\a HaxoAflT KaK cyMMy AByx 4eQuquron croKa c
yqeToM BoccraHoBJreHHfl ux ras6srroqHbrl\{ cToKorvl rvrex4eQuIIHTHofo nepHoAa.

v nn": Ldr* Ldz- Lbz,

r,qe Ad, u Ldr-,qeSHIIHTbI croKa, cJIeAyIoqHe 3a H36bITKaMH;
Lb, -,tzg6rttoqslrfi o6teu BoAbI HaA 3aAaHHbIM pacxoAoM orAaqu

B nepHoA r\,relKAy AByMn ,qeQuquraun.
Paccuorpeuirlrfi cnyuafi coorBercrByer AByxraKTHor? pa6ore c 3aBHcHMbIM
IIHKJIOM.

2. Ecnu Lbz>Ldt buc. 72,6), ro ecrb Hs6Hrox croKa 6o.nrme npeAbl-

Iyrr\ero ,qeQuqrEra CTOKa, To B aTOM cflyrlae Heo6xOAllMO 3aIIacTI4 BOAy Hg
nepBoro rro xoAy BpeMeHr4 r.rs6trroqHoro cToKa Lbr, Ho noJIe3II_as eMKocrb
onpeAeJrflercq o6tenaovr vaxcliMaJlbHoro .qeQraUHTaV no": Adr. Hat<onJIeHIle
n nepnufi nepuoA Hs6trto.rHoro croKa raKx(e 6yaer 3aBlzcerb or_BToporo

"qeQuunra, 
no pa6ora BoAoxpaHHJIuLqa HMeer AP),rofi pex(HM. Vc"[osHo

,qauHrrfi pe)Kr{M uaxon"neHur? 14 cpa6orox Ha3blBaercr npoMex(yrollHblM,
TaK KaK BoccraHoB.neHue npoucxo"qr4T Ha 6o.rrluyto Be"nrl rIHHy nuz saBic:i'
MOM B UeJIOM qHKJIe.

flpu .rrro6brx BapHaHTax np.aBHJr peryJrupoBalrnfl croKa xoJlocrble c6pocrt
,of p aH HrreHbr ycJro BW r.Mw, HcKJr IoqarcxIHMI4 ona cHocTb H aBoAHeHH ft s HHx(HeM
6te$e. flo,qauy BoAbr B HHX(HHr1 6leQ BoAoxpaHHJIHIIIa He noJlHocrblo npe-
Kpaqalor.

$ 1. EauaHcoBbre ra6iln.rno-qndrponr're pactrerbl

Oopun ra6nuq BecbMa pasHoo6pa3Hbr I{ HocflT H:r.4r4Bt4yanrsrtft xa-
paxrep. Pasruqarcr ABa cnoco6a yuera norepb. Bce llcxoAHble AaHHbIe
npuHHMaror B eAHHHuax o6reua, pacqerHble HHTepBaJIbI BpeMeHI4 6epyt
paBHbrMH. Crox H orAaqa coBflaAaror no BeJII4qHHe Ha noAbeMe IIaBOAKa
c HaqaJIoM pacqeTHoro HHTepBaJIa BpeMeHH B peAKHX CIyrIaflX, [O9TOMy
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3a HaqarbHylo npHHHrvraror Aaq/, KorAa croK npeBbrlraer orraqy. llpH
I\,IeJIJ{HX HHTepBanaX Bpelvlelrl4 AaTy Haqara pacqera onpeAeJrffroT TorIHee.

Ta6lu.ulur? pacuer no nepBorvry cnoco6y yvera norepi (npnnran sa,4aua)
BbInoJIHfllor B ABa 3Tana, BHa.IaJIe onpeAeJrrior rroJr$Fryro er\{Kocrb BoAo-
xpaHHJIHqa, Hano/THeIII4e Il xoJlocTble c6pocsr uo npHHflToMy BapHaHTy
I]paBHJI peryJlt4poeaFll4s 6es yqera norepb rprd 3aAaHHbrx ycJroBgflx, a
3areM pacrrer iroBTopflror c yr{eroM norepb Ao r{x cra6unusaqr{tr.

ConocrasJleHueM cToKa 14 orAarIH no HHTepBaJraM BpeMeHr.r HaxoAflT
n.lrccoBble Ir MHIIycoBbIe pa3Hocru croKa H orAaqu. PasHocr4 co 3HaKoM
nJrroc cooTBercrByror as6trrxan4 croKa, MHHyCOBbTe - geQzqurarvl.

flpz o4noraxrsofi pa6ore BoAoxpaHr4Jrr4r\a Harrailo pacqera coBnaAaer
c oKoHrIaHIleN'l IIepHoAa 4ecpr.rqraroB H coorBercrByer Aare nepexoAa x tts6H-
TorIHoMy c'l'oKy. flo"rlesHntrl o6teu BoAoxpar{HJrHl\a paBen o6rerray Ae6u-
UI{TOB.

flpz 4nyxraxruoft pa6ore as6HrxH u 4eSuqarbr pacrrerHbrx r.rHrepBaJroB
BpeMeHH cyMMrpyror no fpyrr_rarvr. cyii,luapoBaHHe npoBoAflT pa3AeJrbHo
LJJr ng6ltrxon Iz 4e{uqiiroa. Xpononorr-iqecKu cnqgaHHue ae6hrrKH vrrl
4eQrqnru croKa rro r4HTepBaJrar\,r BpeMeHH o6.segunar.or B rpynnbr. fpynna
NlolKeT cocToflTb H3 OAHO|O klilr4 HecKoJrbKr{x xpoHoJrorHrrecKH cBfl3aHHbIX
aeQauuroB crora unu usfstrKoB.

Ec'rrra pasHocrb croKa Lr orratil4 ga 
-HHTepBaJr BpeMeHH paBna HyJrro,

ee Mo)KHo BKJIIosarl n .nro6yrc npyrny. flo cooruoureHanu o6teMos us61-
TotlHoro croKa u 4e$uquron, o6tegnFleHHbrx B rpyrrlbr, Ha3Haqaror HaqaJro
pacqera H loJre3Hsrfi o6reri,t BoAoxpaHkr[rnil\a.

-flpu_ BbIqHcJIeHHH noJlesHofi eMKocrH BoAoxpaH HJrHu\a c AByxraKTHort
pa6oror? Haqaro pacrleroB coBllaAaer c 4arort nonuor? cpa6orxil BoAoxpa-
Hr4Jr?rlla. PasHocrl o6reMos croKa 14 orhaqt 3a nepuoA , BsflTafl oes'yu[ra
3HaKa, paBHflerca o6teuy xoJrocroro c6poca.

flocrpoeHze rp aQu KoB p e3y/Ibrara peryJrr.rpoBa Hrrfl , orAar{, HanonHeH lrfi
a c6pocon npoBoAt_T tlo BapHaHTaM rrpaBHJr pery/rr4poBaHt4r Ha ocHoBeAaH-
Hltx ra6nauHo-r1u@poBoro pacrlera. fpaQdxra crpoflT B npflMoyro,/rbHbrx
r{oopAzHarax; Ha ocn a6cuflcc orKJraAbrBaror BpeMf , Ha ocH opAHHar cpeA-
[IHe pacxol.br krnlL o6teust tlo pacrierHblM 14 HTepBaJraM BpeMeHH B npHHrrbrx
nracluta6ax, no3Bo"[srculux npeAcraBHTb pa6ory BoAoxpaHHiluilla B Ha-
r.,rsAuor? rfopve. i-pa+uxu Moryr 6E{Tt paennuHlrMH rro {lopne.

llpu pannouepHofi orAaqe crpogr coBMerqeHHbre ruapbrpa0u croKa
H OTAaqn, npla crylleHrraror? or4aue - pa3Hocra croKa H OTAa:qf|^. Jlunun
panuonaepuofi orAarrH pacqreHser ru4porpaQ croKa Ha ABe qacrH: H3-
6lnxu a Ae$Hqrarbr; ro x(e npoucxoAHT n Ha-r-pa$axe pa3Hocru croKa H or-
Aaqn npu TlepanHouepuoii orAar{e. flo.noxareJrbFrbre pa3r;ocr1a coorBer-
crBylor us6rtrxalt, orpHIIareJIbHbIe - ae@HqaraM croxa. Jlunurc oTAarrH
g o6oHx. cryqaflx npHHHMator 3a Meprst,rf i odteM, Lr[rH lry/reBoe HanoJtHeHHe.
Or eror? [IHHH\4 BBepx no IIrKaJre opAHHar orKJraAbrBarcg go,qesHHfi o6renr
H npoBoAnr napalr/IeJlbHyio JrHHHro, KoTOpafl coorBercTByer no.nuofi enl-
KOCTH BOAOXpaHHJrHrrIa.

KoneqHtte pI HaqaJIbHbIe HanoJIFIeHHfl r{3MeHrrcTcfl B npeAeJrax or Mepr-
Boro o6renaa Ao no"rlHoft euxocrv, To ecrb HaxoArTcfl Mex(Ay napanJre1rb-
HbIMLI npflMbIMH. Kol-Aa HMelorcfl c6pocu sa HHrepBaJr BpeMeHu u ioHeqsoe
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Ae$HrIHr croKa 60.n'ue ero rie6rrr*a 3a. neprroA pefyJr'po BaHH", O6ecne_uarl 6ea4e0aqaruyro orAaqy Herrb3fl. no Jrotrrn cnoco6y yqera rorepb

bHoe H KOHer{Hoe Halro"rr}teHlte niln

lroTepb.
[rpn o6paruofr 3aAaqe ra6nt4rruo-uuQponrru cnoco6oM HaxoA nr $axru_qecKl'ie orAaql4 r'p' 3aAaHHbIX yc.IIoBHr,x pery/rr{poBaHur, To ecrb npLInp'Tor{e B BOAOXpaHH"rrHrqe, r"laHoBo_fi oraaqe,"o,opnoux norepb v Ltaoaltb_HOM HailoJrHeHr4H, a raK>Ke A3BecrHoli noresuofi enNocra.
Pacqcr BeAyr s ra6nu,rHofi cpopve (ra6n lt)qro l lN ' lA Taoi ' I I I I (b I  coBna/(aer  c  ra6,nt t l la t \J t t ,  I tpr rNrer r r lc r \ ,u) r \ , rn  B pz- rcr rcraxrlpl l  npriN4oli  sa4a,,re.

a I
Pvc. 71. fpaQuxu pa6orrr 

""^;;f;;,"i lvu\a 
no Bapr{aHraM peryrrr.{po-

o -  nepnurf i ;  6 -  sropci i  (aarurpuxoBaH -  c6poc).

Hano.[HeHue paBHo nonnori eMriocr?r, rpa$rauecKu HaxoArrr Aarbr rraqara
c6pocoe.

Koue.{urle ror{Ku rpaQaxa onr4parorcfl Ha [rtHr4ro MeprBoro o6rerua.
Ha pucyuxe 71 IIoKa3aHo rocrpoeHze rpa$uxa pa6oru no4oxpauLrJrvrura

rro AByM Bapr.raHTaM npaBHJr pefyJrHpoBaH:/-fl 6es yuera rrorepb. Ha rpa-
Quxe no oca opAI'IHar or"[ox{eHbr pa3Hocrr croKa v or1aur Lr HarroJIHeHzfl.
BoAoxpaHr4[tvu\a. OxoHrrare/tbHoe onpeAeJreHHe noJre3Horo o6reua BoAo-
xpaHHJrHrrIa c yrreroM norepb npoBoAflT ra6aurrno-qu$ponrrlr pacr{eroM
c nocTeneHHbIM npIz6,rnx<eHaeM Ao cra6uilH3ar\krkr oToro o6teua. florepa
BoAbI H3 BoAoxp aH H,lII4ula rpe6yrcT CooTBeTcTBeHHoro yBerr.rqeHHf eMKocTH
14 rrpoBepKH Bo3MolKHocrH yAoBJrerBopeHHfl orAaqH 3a [epHoA peryJrHpo-
BAI IHf l .

Ec.rrH croK 3HarlurerbHo [peBocxoAaT rro BeJIr{qHHe orAar{y, Mox{Ho
)tqel Ilorepb BoAbI rlpoBoAt4Tb roJrbKo 3a BpeMfl cpa6orxu BoAoxpaHLr[rHrJ\a.

O6teltlt norepb BoAbI BblrlucJrflror rro pacqerHbrM [rHTepBaJrar\r BpeMeHLr,
Koropble npHHflTbI AJIfl cToKa kr or1arrn. r{lo6u onpeAe/rztl o6reir,rbr norepb
BOAbI IIO HHTepBaJIaM BpeMeH[, Hy)KHO 3HaTb HOpMy rroTepb H rrapaMeTpbr
BOAOXparrH"rrHUI (Cpe4Haa nJrOUraAb H coorBercrByroqas eli euxocTb).

( .nenrr rzr i  o6r-enr  n2Relr  r r r t [ \ /n \ / l r ] \ t rq  tsq.uq r rL l r r r r .n  t r  r r r \ r ro l r ] t r r \n . \  uanrr  r ruauu#-r  -A-- - - - -  - -  -eM paBeI I  n0 i lycy, ' . ,v iv  r rurudrur ivr  v  r r  i \vnLanLrr  \ r  ' . . . l l1- r r / i . r - l t ,nnr i

3a pacqerHuft r.rHTepBaJr BpeMeHH.
I-I.rroulaAt 3epI{aJIa BoAoxpaHn[rtru\a HaxoAflT no o6renaruofi unu rolo-

rpaQnvec xofi, xap aKrepucrr{KaM.
flo"rreanylo eMKocrb H pex(rzM paSorol BoAoxpaHr4rrr4u\a yrorrHflror no

rpHHflroMY Lnn yqera roTepb BoAbr Bapr4aHTy rpaBHJr peryJrr.rpoBaHLrfl,.
HeAocrarKoM pacqera rB,rffercfl npr.ryMeHtirueHue o6reua norepb H rro.rre3-
Hoit eMKocrI{ BoAoxpaHn[rurTr,a B nepBoM npn6nuxeHLrw. Ecnu norepn
BoAbI Lrs BoAoxpaHVJrHr\a 6o.nluvre, 4o oKoHrrareJrbHofi cra6unusat\Hn
noresHofi eMKocrH HylKHo cAeJrarb HecKoJrbKo npu6nux<eHufi.

Ta6.nuqno-qn$ponofi pacver [oJre3Hofi euxocrlr BoAoxpaHnJrurrla c yqe-
Tot\{ rlorepb BoAbI aHaJIorHrIeH pacrrery 6es ux yqera. flpu pacrrere co6"rrro-
Aaror ycJIoBHe 6es4eSHIIHTHoro yAoBJrerBopeHr4fl n"raHosoflr orAaqa. KorAa
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B ra6.rr,qe Al - pacr{errilrrr uurepBa,,r BpeMeHH (cyrxu, AeKaAa, Me_cnu); l l(/ - croK 3a r.rHrepBail, tt4'; u r;;u"";;u" orAaqa, ur;va_ Oux_TI'IBH.e HaroJIHeHHe, He orpaHkrrreHHoe eMKocrbro BoAoxpaH HJrHU\a 6esyrlera rlorepb BoAbr, paBHoe Va:Vn*W_U, u"; y;_.K;;.uno" Ha_' 'OJIHCHHC' OfPAHHIICHHOC CMKOCT'I\ IH IIOJIHOfO H MCPTBOfO O6ICUON,utt; vrp- cpeAHee 3a HHTepBaJr BpeMeHH HanoJrHeHHe, paBHoe noJrycyMMeFraqa,rrb'rofo 14 KoHeqHofo HarrorrHerufi (rpaQrr2 u 6), n1,:n-:norlp," BoAbr,,14"; V,t, - rpuxrzeuoe HaIroJrHeHr4e c yqeroM norepb, paBiroe Vq:V,,*w - u - n, a'; v',r- KoHerrHoe HarroJrHeHHe c yqeroM norepb, Jt4s.Ecnn valvrir,, To l/*-vrnv u npor43BoAurca.c6poc BoAbr e u'xHr4r?,6reQ. B rpaQy l l 3anucbreaerc, BerrzrruHa S:fz;Ji,,"r:;"."

3.nr.Yo"r2Vq,2V*,o, ro fry:V'q 
" 

.;;;;r4 .rr,e6zqurrr orcyrcrByror.
flpa 76{v*.o v va{0, v*:v*,n, Ho Bo3HHKarcr Ae@auurr r oTr,a'n',qHCJIeHHo paBHbIe D:V*.o- V'6. tlpw orpzrlarer,rbHbrx 3Har{eHr4flx ezx_

a paBeH cyMMe o6reMoe V*.o u V6.
ruu geSaqHroB paBHflercfl n.nasonofi
laua U**:(J - D, *ts.
SB"TI flCTC'I HAIIAflbHbIM FIATIOJI HCHHCM
rH . .llpoeeAeHHbrM rlerrHbrM ra6.,l"quo-
:xofi noc.teAoBare/rbHocrn AJrfl Kax-
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Aoro HHTepBaJra BpeMeHH HaxoAnr HcKoMbIe BerI'trIHHbI SaI{TI{qecKIrx or-

A8rr, c6pocbn H KOHeI{HbIX HanoJIHeHI4fi 3a 1epuoA pelyaIlpoBaunq cToKa'

Anq NIHoroJIeTHero PsAa pacrler rpoBoAnT no BceM roAaM nepl4oAa pery-

nHpoBaHHfl vr BapuaHTaM IJIaHOBOI? OTAaI{U.

$ 2. Ipa$uqecnue 6ananconbre pacqerbl

I-lpn rpaQnuecxux 6a.raHcoeblx pacqerax peryJlapoBaHufl croKa npu-

MeHrIroT cJleAyloulHe cyMMapHbIe KpHBbIe CTOKa H OTAaIqlH: IIOJIHbIe' COKpa-

uleHHble H pa3HocTHble.
I4c.xoAHbrMH AaHHbTMH AJrrr nocrpoeHur noJIHbIX tIHTerpaJIbHbIX (cytut-

nrapHnx) KpI4BbIX cJlylKar rgAporpa$lt cror<a n norpe6Hofi orAarl1r r4[rv Be'

AON,TOCTH I,IX CpeAHHX paCXOAOB 3a pacqeTHble I',IHTepBaJIbI BpeMeHH'

Cyt*up"trt"n c6tern npl4roKa, r4Itr4 opgiuHary nonuofi cyMMapHoft xpunofi

F

croKa, HaxoAflT KaK lY : \ Q dt, r4lnr trpu KoHeqHbIX I4HTepBaJIax BpeMeHI4

o  
* : s  e L t .

t -

n\aqr K COKpaqeHHbrM.

nepr4oAa peryJrnpoBa*Vfl. Ha pHcyHKe rpa_
BeAeH pacqer rro AByM BapHaHraM rpaBH/r
pefyJrr4poBaHHfl.

llpanaeueHue HHTerpa,,,rbHbrx KpHBbrx K pac-qeTaM pefyJrr{poBa[Hfl CTOKa ocHoBaHo Ha qe_
Tbrpex ceorlcrsax.

opArlHarlr cyMMapHbrx KpHBbrx croKa H oT- puc. TB. cy*rfiro,e Kpr{Bbre:AaqH B nptIMOyrOJIbHbIX KOOpAuHaTaX AarOT g _ 
lq{.lyuj 6 _ cor<paureHHbre;cyMMapHble o6lenalt croKa H orAzqll or Ha- t - 
"iii..i'"j_-"""r^"#f- pacxoAa;

tJ.aila pacrreTa Ao paccMaTpr4BaeMofo MoMeHTa
BpeMeHr4. op4uHaru Henpeprreuo BO3pacraror ,,o Mepe yBeflHqeHHflnep,oAa pefyJrr4poBaHr.rfl. pasHocrr_opAr4Har 

AByx roqeK CyMMapH Otr xpu-sorl paBHa npzpaqeHuro o6reiua 3a orpe3'r( BpeMeHU, OfpaHHqeHHrrfiopAHHaTaMH.

HaqaJra pacrrera Io t, HJII{ Op'
paBHa:

Cyrr,tnrapHsrfi o6teu orAaqu 3a IIepHoA or

AnHaia nonnofi cyMMapHoi'r t<punoft orAaql{'
t

U : Z q  L t ,
0

rAe Q uq - pacxoAbl npHToKa u orAaqn' usf cerci- 
Lt - pacuerH"tfi' lrnrepnaJr BpeMenu (AexaAa, cyrKll-, MectIl).

Cyrr,luapuote xpH"ote cToKa V oTAarIH, Kay. u rl4AporpaSu; otpaxarcr

" 
rp-d$"u.lxoft Q6prure pacnpeAeJleHue pacxoAoB eoAtl, rpllreKalouefi Yr

sa6upaeuofi s crBope peKH HJIH BoAoxpaHHJIrIqa.
fio.rruyro I{HrerpaJIbHyIo (cyrr,rrraapHyrc) rpzeyl'o Ha3bIBaIoT lIHTerpaJIb-

"oA 
*p"iofi e npauoyroJlbHblx roop1lrHarax (pnc. 72\. Ha pucyHKe AaH

nepexb,u or rnApbrpaQa croKa K cyMMapuofi xpueofi'

2 off i
a d

Pnc. 72. I 'ngporpaQ croKa H noJIHafl cylvlMapHan *9\t?^

noJIHafl cyMMapHan KpHBafl I ' l  IyqeBoH MaCIuTao (or'

opAnnara coKpal{euuoti HHTerpaJr auofi Nprz oofi croKa B KocoyroJrb-Hbrx KoopAur{arax paBna pasuocra o6revros:

(53)

I

n -w, :  J  (A-  qd t  -  W -W , " ,
0

H?"Y ; _o^H*ti : ryitTg_i " 
p 
" "ori cp elHero p aB HoMep Ho ro (nomo.s H-eq rruy4vA psr ylrnpurj icttkl ' l  pacxo4a.

Puc. 74. pasHocrHa.s Kpr{Baff:
c _ nepnu,ft ji.ry_T-T f_eaBr.rJr per.yluposanua; 6 _ nropoft aapuanr (sep-Trrr(anbHaq ruTptrxoBKa _ uauonudHue; ropu3oHrononun _ c6poc). 

_

8  3o r<as  Nq  l02Z

(54)
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OpAltHara pa3HocrHofi cyrr,trr,tapHofi xpunofi paBrra pa3r.rocrr{ o6beMos
cToKa H oTAaqr.I oT Har{afla pacqeTa Ao paccMaTpv BaeMofo MoMeHTa BpeMeHH:

t t

W,:)  q  n l ->  q  L t : lV  - IJ ,  i l t ,
0 0

nAe q - pacxoA orAaqw, *tgfcerc;
U - o6teu orAaqu 3a rrepuoA or HaqaJra pacuera, n3.

Taurescrt yrJroB Mex{Ay npauoil, coeAnHmorqefi Aee roqKu cyurr,Iapnoli
rpunofi, c ocbro a6cuucc paBHbr AJrfl [oJrHofi cyurr,rapHofi rpunofi (npnrr,to-
yroJlbHble KoopAuHaru) cpe4HeMy pacxoAy 3a orp$oK npeueHu Al:

(55)

, 'w,-vtr , Lwtgg : -rft :ft : Q"p tvts lcerc.

Anq corpailreHHofi cyvruapnofi xpunofi (xocoyro.nbHble
TaHreHc yrJra HaKJroHa cexyrr\efi paBeH pa3Hocrlr cpeAHHX

. LVtr _ [tu/
tgq i :  

^# :Q"o-Q 
n3 lcerc ,

rAe Qcp- cpeAnufi pacxoA 3a orpe3oK BpeMeHH Mex(Ay
xpnnofi;.

a - cpe.qnufi pacxoA 3a nepuoA pacrlera.
Tasresc yfJra Mex{Ay KacareJrbuofi x cyMMapHoii rpunofi s ro'Ixe A

r.r ocbro a6cuprcc Aaer pacxo,q s AaHHofi ToqKe xpunofi, nocrpoeHHofi e npflMo-
yfoJrbHbrx KoopAHHaTax :

tge,n :# : Q.a, us lcerc.

(56)

roopAraHarn)
pacxoAoB:

(57)

,4ByMfl TOITKaMII

(58)

(5e)

Ans coKparrreHnor? cyrrrvrapuofi rpHnofi TaHreHc yrJla Mexqy Kaca-
rerrnorl K cyMMapHoir xpnnoli s roqre .A Lr ocblo a6cuucc paBeH pa3-
Hocru pacxoAoB. Aua,nornqHo noryrlalorcfl pa3Hocru pacxoAoB croKa

Lr orAaqu npu paeuocrHofi cyurraapuoft
rpunofi.

Y T _ -  - - ^ l - - - - - ^
AJIfi rpaQH-r.IecKoro nocTpoeHidfi cyM-

MapHbrx Kpr{BbIx H cHsTI,Is c nocJIeAHHX
pacxoAoB cToKa Lr oTAaqH B ToqKe LI cpeA-
Hr.rx no r,rHTepBaJIaM BpeMeHI{ c yqe-
ToM r,tacura6os BpeMeHH vr pac-

xoAoB r.rcnoJrb3ylor nyuenofi uacura6
( p u c . 7 5 ) .

OcHosaHrae rvqeBoro uacuna6a sa-
xoAsr no Qoprray,rre:

r\E lTllyt lT\, tflq- nlacrura6lt o6teuos,
BpeMeHr.r H pacxoAoB, npl,lHtrE'Ie npfi no-
cTpoeHrIH cyMMapHbIX KpI'IBbIX.

Puc. 75. Cyurr,rapHue KpHBbIe (non'
uafl - W, coxpaqeHHafl - A( ) u nY-

qesofi trlacrura6:
t, 2, 3 - no.nnotl cyrr,Iuapnoft r<pxeoft; I '.

2', 3' - cot<PauleuHoil.
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d, oPuc. 76. fpa$r.rvecxnfi pacver n nw,,l.ielJr\nh pacrreT B npqMoyroJrbHblx KOOp-4HHaTax no cyMMap_HbrM KpHBbrM croKa ,tV:f1(T) 
H or1avl.0:frf t)r*v 

vJry'yr

d -.  nepBbrf i  Bapr{aHT; 6 _ aropoft.

np n MeHr.rreJrbHo,T.c:Kp aqeHHol.r cyM-
xe 75 (nunun 1,2,5,\. '
K CTOKa H OTAairH B FrpflMoyr.oJrbHbrx
cqera rroKa3aHo Ha pucyHxe T6 t.ns
)eryJrr4poBanufl 6es yuera fioTepb.tMMapHbIM 

KptIBbtM CTOKa I{ OTAar{H C

norepb BoAtr. fr,ilx xa>xAoro pacrrerH
HaxoAflT cpeAHee uano.rueuze. Onpe
Bepuarcu{efo pacqeT r.rHTepBaJ-ra, CHH

llucn
200
t50
/00
,ro,
0

t 2 ,
a d V,r|?

6  
f , r . t

Puc. 77. lpaQruecxari pacver c yrreror,r norepb:4 - cyMMapHa'. KpHEafl ctoxa - ouMNi 
xfll'iu6" 

;;; noAcqera norepb

l/,.u, ua
4r'

-1

ffi

8*
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Arq paccMarputsaeMoro HHTepBaJra BpeMeHn. IIpun.rrrccoBbrBaror noJryqeH-
Hmfi rpaQr4qecKr,r o6reu norepb K HaqaJrbHoMy HanoJrHeHlrro cHH3y (opara-
sara ed Ha pHcyHKe 77).

!,.nr nroporo (nporuB xoAa npeuenu) rlHrepBaJra cpeAHee HanoJrHeHHe
BKJrloqaer r.r norepn nepBoro HHTepBa.na. flo cpeAHeMy rranoJrr-reHr4ro c Hc-
rroJrb3oBaHueM rpaQraxa HaxoAflT norepr,r BoAbr AJrfl BTopoFo Mecsqa. IIpu-
IJIIOCOBbIBAIOT KIX K HAIIAJIbHOMY HATIOJIHCHHIO H IPOBOAST JIHHHIO qCPC3

TOIIKY C.
Haqa.nlsoe HanoJIHeHI,Ie c yrleroM norepb npeAblAylqero I{HTepBaJIa

gBJlrrercff KoHerrHbrN{ Arfl nocJreAyrourero. Pacqer 3aKaHrluBaercs g,arorl,

KO rAa H3MeH e [I H afl H a rroTep H CyMMap H An KpVBafl, OT IaqH, B3 flT afl KaK HHX{-
Hflfl KacaTeJrbHafl, nepeceKaeT cyMMapHyro KpHByIo cToKa.

flo.ireeHyro eMKocrb BoAoxpaHvr[rr4x\a c yqeroM norepb BoAbI HaxoAflr
KaK MaKcHMaJrbHoe paccroflHr4e Mex(Ay BepxHefi u nocne,qyrcuefi uuxsefi
xacare.nrHofi, npoBeAeHHbrMr.r flapaJraeJrbHo cyMMapnofi xpunofi orAaql{,
H3MeHeHHofi ga noTepu. Tax xax norepu BoAbr no BpeMeHH lr3MeHrlorcfi, To
cyMMapHarr KpHBafl orl.als.v r4MeeT [3JroMbr B Kax(AoM r4HTepBaJIe BpeMeHr.I.

fpaQnuecxrafi p acuer peryJrr4poBaHr.rfl croKa c rrpHMeHeHHeM coKparqeH-
Hbrx cyMMapHbrx KpHBbrx croKa H or1a.uw npr{ AByxlarrHoli pa6ore BoAo-

Pnc. 78. fpa0nvecxufi pacuer BoAoxpaHHJIHIqa (coxpauleu-
Hafl cyMMapHafl r{pnBas croKa V r, or1auu U r):

a - rteporrfi EapHaHr nDaBHJr penyJlupoBaHus; 6 - ntopoii BapriaHT.

xpaHHJII4Iqa C 3aBI4CHMbIM IIHKJIOM AJIfl AByX BapHaHTOB npaBHJr peryJrHpo-
BaHu rr uJrJrrrocrpupyercrr pucyurovr 78.

IipH6"rruxeuHlttl pacqer BoAoxpaHHJrHrqa no rHny o6paruofi 3aAaqr4 npp-
BeAeH Ha pHCyHxe 79 a,6. B erou cryrrae rpe6yercr no 3aAaHHoMy croKy
r.r rrore3rrofi euxocrtr BoAoxparrHJrr.tu(a onpeAeJrr.rrb rrau6o.nee ue,rrecoo6pas-
HOe pacnpeAeJreHHe orAaqH BHyrpr4 foAa, [ocrporzrb ee cyMMapHyro Kpkr_
Byro*H onpeAeJrr.rrb pex(HM HarroJrHeHuft u c6pocon.

flnr pacuera crpoflT ABe iIoJIHbre cyMMapHbre KpHBbre croKa: ocHoBHyro
H cMeIrIeHHyIo BHH3 lla paccroflHr.re, no Mac[rra6y paBHoe nonesHofi eM-
KOCTH.

ocuonnylo cyMMapHylo I{pHByro croKa trpuH?rMaor 3a Jrr.rHgro nycroro
rloAoxpaHHrrHU\a.

Cyrrauapnylo KpHByIo croKa, cMerreHHyr.o BnH3 flapaJrJreJrbHo ocHoeHofi
[Ia BeJIHqHHy noneguoft eMKocrLI, npuHHMaFor 3a JII,IHHTo HanoJIHeHHoro
noAgxpaHuJtkrua.

flpu nonHoM I4c[oJIb3oBaH[H croKa KoHerrHoe Ha[oJrHeHr.Ie DaBHo Ha-
LIaJIbI-IoMy. Sronllr ycJIoBI{ro orBeqaer paBeHcrBo o6tevou ato*a H orAaqg
3a pacqerultll nepHoA. flpu no.nHoM HcnoJrb3oBaHuu croKa H nocrosnnofi
orAaqe saMblKaloqas IIpflMaff, coeAr.rHflrorqar ABe xpafiHne ror{Kn ocHoB-
HOri Cyl,rrvrapnori xpunofi croKa, ra 6y.uer cyMMapHofi xpnsofi orAaqz, ecJg4
nocJleAHffl TOJIbKO KaCaeTCfl I-I He nepeceKaer BTopyro cMerrleHHylo BHH3
cyMMap HyIo Kp H Bylo.croK a. EcnH noJle3 Hafl eMKocrb BoAoxp aH r41r4|I\a oKa-
>r(ercfl HeAocrarouHollr, qro6lr o6ecneqlrrb paBHoMepHyro oTAaqy, [epexoAflT
Ha HepaBHoMepHyro.. orAaqy. JTuuus orAaqpr pacnoJraraercfl BHyrpr{ no-
JIocbI, orpaHHqeusoli cyMMapHbIMI4 KpI{BbrMH, H Moxer I,IMerb HecKoJIbKo
TOr{eK KaCaHilf c nocJIeAHHMH.

Ecnu orAaqa MeHrercs ABaxAbI 3a rrepuoA (no npeun us6Hroquoro roKa
oAHa, a Bo BpeMrr 4esuqura -,upyrar), ro cyMMapHaq Kpr,rBafl orAar{u
cocTor.rT H3 AByX OTpe3KOB npflMbrx, ol]Hpalouly.xcfl KoHuaMH Ha OfpaHkrqv_
Barorrlue cyMMapHbre KpHBbre croKa (pvc. 79, a).

O6utunr npprex,{oM pacrrera L[rr sahaq noAo6Horo BHAa nBilfl.ercfl, noJry-qeIII.te MHIILIMaJILttofi orAaqH Bo BpeMrr ug6urroqrroro crol{3, rITo Aocr6raercrl
npoBeAeHHeM Kacare'unuofi oT ocHoBHofi cylluapuol:r xpunofi x cyrrauapnoli
xpz_nolz, cMeureHHoi4 nuns Ha BeJrr4qrrFry nonegHofi eMKOCTH.

D ^  - ^ ^ - - -  - ^ r - -DU bpeIVIn Acw}lur4'ta O'lAarla MaKcHMaJIbHO noBblruaeTcf. 14 KacaTeJIb-
nan npoeoAHTcff or cMerqeuuofi BHH3 CyUnaapnofi np"rofi * ocHosrofi.
lIuuus [poeKTI{p yenrofi orAarIH HaxoAHTcfl BHyrpn orp aHurrfl BaForq[x cyM-
MapHbrx KptrBbrx.

fpaQzx Haro/rHeHr.rfi npeAcraBJreH orpe3KaMH opAr.rHaT, 3aKJrrorreHHbrx
Me)KAy OCHOsH-Opi NpnnOri fiycrofo BoAoxpaHHJrHura 

-u 
nunuefi [poeKTHpye-

n'roIl orAauu. flpu HeroJIHoM HcnoJlb3oBaHHvr croKa npoBoAflT c6poclr (bra.
79, 6).

f p aQu'lec Nue 5 anauco Bbte p acqerbr c np 14 MeneH H eM c yMMa p Hbrx Kp H Bbrx
npoBoAflT fJraBHbrM o6pasorra 6ee -yuera norepb BoAbr, rax xax pacrrer c
yrleroM rlorepb BoAbI cJIox(eH. fpaQuuect<ue 6alaHcoBbre pacqerbr nau6onee
qacro npHMeHflror npH pelxeHr4z o6paftrofi 3aAarrH, uMH rrpocro HaxqAfr
pa3rHqHble BapHaHrbI pacnpeAeJleHHf orAaq. BHyrpu pacqeTHofo nepr4oAa
nprz 3aAaHHbIX BerHqLIHax croKa H noJle3Hofi evlxocrn.

y3
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Puc. 79. fpa$nuecxuft pacr{er BoAoxpaHHJrHIqa (o6par*afl.
sa4ava):

@ - npf i  noruoM Hcno, ' rbgoBaHnu croKa;  6 -  npu Heno.qnoM c XoJloc-'o'"Ho'nu,Lo"',11T'dJ;lr:'#,l"lI."JTi j8ii;ff i,1?1;'lx1;"3;ifx.i#."^-
B npaKTHKe npoeKTupoBaHHrr rpaQHqecKHe pacqerbl BblrecHfltorcff

Ta6rHqHo-rIH$poBbrMr4 14 rrpuMeHflrorcfl rpeuMyrrlecrBeHHo AJIn BbIIIoJIHe-
HHfl BcrroMorareJrbnbrx onepaqHfi. HarnqAHocrb rpaQuqecKnx pacqeroB
Aeraer ?rx'yAo6HbrMH AJrrr ocBoeHr4r MeroAr,rKH r-{ noHHMaHHfl rrpo[ecca pery-
nHpoBaHr.rfl croKa, oco6eHHo B npouecce o6yqeHHfl.

$ 3. Yser KoppeJrrrrrrBrrbrx cBflBefi Metr(Ay croftaMn cuetfiHbrx oTpeBKoB
BpeMeEIr

Kpnnue o6ecneqeHHocrr.r croKa, HcrroJrb3yeMbre B pacqerax peryJlr4po-
BaHHr 6es yuera KoppeJrrrrnBlrbrx cBfl3efi Me]KAy BoAltocrblo cMe]KI{bIx or-
p$KoB BpeMer{H (rax uaauBaeMbre 6esycnonHbre KpHBrte), nce qaqe 3aMe-
Hgtor KpHBbrMH, yqr.rrbrBarorquMu gry cBfl3b. flocneAnue Ha3bIBaIor ycJroB-
HbrMH KpI.rBbrMr4. B saeucuMocrr{ or AJrr,rreJrbHocrr.r pacrrerHblx orpe3KoB
BpeMeHH MO)KHO HC[OJrb3OBaTb pa3JrHqHbre Kpr{Bbre O6eCnerreHHocTH.

Hanaque KoppeJrflTuBHbrx cnsserl MelKAy croKaMfl cMex(HbIX orpBKoB
BpeMeHH orMeqeHo AaBHo. Bnepnrte Ha sro o6parn.n BHI,IMaHI{e n. A. EQta-
MoBHq; B rrocJreAylolrlae roAbl paepa6orroft ueroAI4KH yqera KoppeaflrllB-
Hbrx cBr3efi saHLIraaJIHcb M. B. notanos, C. H. KpnuxHfi u M. O. Meuxe",rn.
H. A. KaprnennrIBHJII{.

flpu orcyrcrBuH cBrr3r.r Mexqy croKaMH cMex(HbIX net noaQQHuHeHT I43-
MEHqHBOCTH CTOKA 3A N JICT HAXOAflT NO 3ABHCAMOCTI,I:

flpn Hanurrufl KoppeJrrrnBHofi ceqsu Me]KAy croKoM cMe]KHbIX ner xoaQl-

QnuHeur H3MeHIIHBocrr{ AJtn n iler paccqttrblBalor no Sopuy.ue:

/- Co
u o ,  o :  

l f  
- n

Co, r :h , {1 .  2  r  (  l - r n \
t v  1 - r \ n - - 1 - r  )  

' ,

(60)

rAe Co - xoaQQHuHeHT LI3MeHqttBocrI{ PflAa roAoBblx BeJIHTII'IH
r - xoeQQuqueur KoppeJIflIIHH MeiKAy croKoM cMelKHbIx
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( 6  1 )

CTOKA;

JICT.

Bce 6o.nrmee pacnpocrpaHeH'e BeporrHocrHbrx MeroAoB
poBaHHH CTOKa H BHeApeHHH SJreKTporrHo-BbIr{HcJII{TeJIbHbrx
pacqeroB AeJraer Bo3MoX{HbrM yqer KoppeJrflT}rBHbrx cerreefi
Hocrblo cMelKI{blX nepl4oAoB BpeMeHtt, TaK KaK TpyAoeMKocTb
ycTpaHffeTc,q.

h t *, (k ) - E, *, :, ryf (k, -8,),

npH peryJrH-
MAIIIHH AJIff
MexAy BoA-
guqucnesurl

(62)

(63)

rAe ofti+r H o nr- 6esycnonHble cralrAaprbr cpeAr.rHx pacxoAoB paccMarpg_
Baervroro H rrpeAbrAyqero oTp$r{oB BpeMeHH;

hr*r,k1,E;*r,ftr- ruro.qyJrbHbre xos(pQuupreHTbr 
" 

nopnnu croKa reKyurero w

, _ l3:6'dxlffi ;:ffi:.,*,i,?,'".#hAy croKoM cMexHbrx
Tax xax *un.rolJffitt1X^:rluffH".oooBbrx orpe3KoB BpeMeHH q'crreHHo
paBHbr H cocrof,T rzs oAnor? coBoKynHocru, cueu{euHofi ua oAHH roA, To
chi+r:6kiv k i*r :k i : l ;  rorAa 3aBHcHMocrb nplrMer BnA:

h i * r ( k ) :  I  J -  r  ( k , -  l \ .

flpnHnuaercfl rHrrore3a, qro oTHouerrrre -!::--(h'l

xpunoir rrupco'a rrr runa c r;"-#;"'f"!ffi^?.:ffi1'i'#'ffiT
acr4MMeTpHH:

Ci+r  _  Co l I l - rz  c i+ ,  _  Eo l t ' ] - ,-oy": ETGFIT, ",r. 
: T+hFlt .

TonAa ypaBHeHHfl (62) 3anucbrBarcr B BHAe:

k , i * r (k i ) i :  I  * r  (k i -  l ) *@;* rC, l /T l r .  (64)

Korla cBrr3r.r uer (r:0, ft i*r:]-*@i*rCo), 3HaqeHHfl@i*r6epyr no ra6-
JII{IIaM @ocrepa - Prt6xuua. KorAa csflsl HMeerce, To no HafiAeHglru
3HaqeHLIfl * C:;J no ra6"nurre @ocrepa-Pu6xy Ha onpeAeJrflror @r*. H Haxo-
Arrr rrcKonroe sHaqeHHe k',*r. Xapaxrep cssser? crporo auHerinufi.
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'orxnoueHae cryrrarisrrx Bg'tHrrHH or Hx HopMbr AeJrHTcs ua 2 rpynnu:
H e 3 aBla c H M y^g lo,l1 BoAHocrH npeAbrAyrqero orpe3Ka H nponoprruo-
HaJIbHyro 

!.t*rCrf,1-1'21 v s aB H c rr M yro (or BoAHocrH npeAbrAyrqero
orpg3.Ka r(kt- l), nponopUHo^Ha/IbHylo HopMHpoBaHHoMy orKJroHeHr{ro 14
xoeQ$r'rqueHry KoppeJrflrrura). oror cnbco6 r^pyab.*o K, \lrfl. perxeHufl peKo-
MeHAyercf npHMeHgrb SJIeKTpOHHO-BbIIIHCJIHTeJrbHbte rtramlluu. E ns', Aau-Horo cnoco6a f. f. csaHr.rAse rrpHBoAHr rrporpaMMy MoAeJrHpoBaHr.r n. lnnMecsrIHbIX HHTepBaJIoB BpeMeHr{ ypaBHeHr4e sanuitrBaror s o6qeN,r Br.rAe:

s cccP AJI' sHepreraqecKsx qe.lerl Ha paBHr4HHbrx peKax ocyqecrBJrsrcT
c€3 c ilHo- foAHrrHoe p ef yJrHpoBaHHe.

flpu cesoHHo-roAHI{I{oM peryJl'poBaHr.rfi croKa Harrafibtroe H KoHerIHoeHAtrOJII{CHUfl NPKIHHMAI.OT OAHHAKOBbIMH, PABHbIMI4 O6ICUY NPU HIIV: ;;;MeprBoMy o6tenay. Euxocrl BoAoxpaHHJrHuI ce3oHHo-ro4nuuoro peryJrp-poBaHl'lr orpaHl4qeua o6tevoM HeAocraloqero r4JrH He6nrroqHord croxa g
JtaMrTupyrorr{He repuoAbr (cesonu) roAa. llpa pac.rere ce3oHHo_roAr{qHoro
peryJII'IpoBaHHr Mox(Ho se co6nrcAarb xpoito.ttoru.recKyro nocJreAoBareJrb-
Hocrb ner' flpz H3o,rIHpoBaHHo pa6orarorileM BoAoxpaHuJrr4rrre, o6cnyxra-BaIoilIeM oAHoro urtr4 HecKoJIbKr4x norpe6urener?, pacqer yrrpoxlaercs.
Bce BeJrHqHHbr, @ulyRur pyrcrq'e np' peryJr,po BaHHkr, roApa3AeJrfirorcfl
Ha rpH l{areropHa. VcnosHfl peryJlupoBaH:afl orpax{arcT pacrrerurrri cror,norpe6uocrb B BoAe, HopMbr [orepb BoAbr H3 BoAoxpaHuJrr.rul a u HasarrbHoe
HATIOJIHCHHC.

Bapuaurauu npn peryJr,poBaHt4H cJryl*ar rrJroulaAb oporxeHr.rr, p's-Mepbr Bo,qoxpaHr{Jrr.{ura rr i lpaBHJra pefyar{poBaHrrfl n re.lerrue foAa. ( 't;-
3yJIbTaTaM pefyJHpoBaHrfl OTHOCflTCS nofl yqaeMbre BoAooTAar{H, HanoJIHe_Hr4rr_ poA9xpaHaJrr4rrla H xorocroro c6poca.

Heo6xoA'Mocrb ce3o t t Ho- roAH tluo ro p eryr,*r poBa rr, rr crol{a Bbrtlc Hterc flra6n u q Ho- urzQp o nu MH uJtkr rp aQuuecK HMH 6 i,rr a ucoebrMu p acqeraMq iro np ,u-HflTbrM oTp$KaM BpeMeHu 3a roA.
Bu6op pacr{erHbrx orp$KoB BpeMeHH 3aBr.rcHr or pacnpeAe.nesus croKaH xapaKrepa BoAonorpe6.neH4fl LtJrH BoAonoJrbsoua""i. niy p.sxoM KoJre-6aunu croKa z noAonorpe6.neHrru sa roA orp$Ku BpeMeHr4 npr4HuMaror ornflTI{AHeBKH Ao Mecaua. llpra 6o,rreer4[tkr rtreHee paBHoMepHoM pe]KHMe croKavx yKpyrHrrroT Ao ce3orra.
lleprao4 HaKorJIeHua (axxyMyJrfluur4 no4lr) npuyporrr4Baror K ce3oHaMnoBbrrueHHofo croKa vilvt rroHHlKeHHOfO BoAOnorpedneHHfl, a nepHoA Cpa_6oroN (onopoxueurer) - K rrr4M'rnpyrcqeMy rrep,oAy, c$oHy.
VxpynueHue pacqerHblx oTpesKoB BpeMeHr4 crr[x{aer o6reu Bbrrr'cflH-TeJrbHbrx pa60r, He rro3BoJrfler Aera,rrino yqecrb BHyrpHc$oHHyro r43_MeHrII4Bocrb croKa u norpe6JleHHfl' qro Mox{er npuBecrra x npeyrueHbrrleHglo

eMKOCTII BOAOXpaHLTJTHIt\a u npey_BeJr[qeHHro ne,uuqaHu Hopnaanruofi roAo-nor? rapaHTr.rpoBaHsofi orAaqu. 
-o6uqHo 

pacqer ce30HHO-rOAH'-rHOiO pei.y._
JiiipuijaHHrr fipoBoAr-I-f no AeKaAaM VJ|H MecfluaM.

flp a cesoH Ho- roAH I{ HoM p eryJl H po BaHkrH cro r{a n p HMeH fl nr 6an aucoBbre
MeroAL'I pacqera rlo TI4IIOBbIM BHyrptrfoAoBbrM pacnpeAeJreHrrflM v\ilH KAtrreH-
AaprrbrM prrAaM HenocpeAcrBeHHbrx fHApor\,{erpl.ruecxux sa6.nroAeunfi c ux
c'rarHcrHqecxorl o6pa60rxofi unvr pacqerbr no orAeJrbHbrM foAanr sa4auuofr
o6ecneqeHHocru.

llpu no,nHoM ce3oHHo-roA,rrHoM peryJrr4poBaH,H croK pacqerHoro roAa
saAaHHoIl o6ecneqeHHocrn r{eJrr{KoM HAer Ha norpeO,rrennJ, 

"or"p" 
BoAbr

u3 BOAOXpaHVrrHrf\a, npHr{eM xoJrocrbre c6pocu He [poBoAflTcq COBCeM.
B orAe"nlHble MHoroBoAHbIe roAbl c BoAHocrbro, lpeBbrrrrarouleft rrJraHo-
9yto- orAaqY H norepH, npoBoAflT xoJrocrbre c6pbctr BoAbr B sl.lxHr1fi6se$.

llp u np oeKTH poBa HHH BoAox p aHHr'I Hrrra ce3o H Ho - roA,rr Horo p e,. lJrrrp or
BarrHr croKa Ha H3yqeHHbrx B rHApoJrofuqecKoM orHoueHHU pexax paccqH-

Qi*,  (Qi)  :  Q,*,  + r9# (Q;-ei) f  e i+,o, ,{T=P, (65)

rrpeAbrAytrlefo MecflqeB.
paBeHCTBa HOpMLI CToKa

tAe 0;11 v6i- craHAaprbr cpeAHHX pacxoAoB npeAbrAyqefo H paccMarpr{-

Qi tr Q;*, _ ;ffiilT:"#fi:::'nou,o""u.Mofo 14
!,nn uecaqHbrx r.rHTepBaJroB lrpnHflTb ycJroBue

HJIH CTaHAapToB HeJrb3f.
flplE pacqe-Te HMeer 3Har{eHne nu6op AJruTeJrbHocrr.r pacqerHbrx orp$-

KoB BpeMeuu. llp n yBerur{eH Hn Ailvreilb Hocra r(op peJr ffT HBlafl,cBfl 3b Mo}Ker
H3MCHflTbCfl.

r u a n a YI. ctrSoHHo-roAnqHoE u MHOI'OJIETHEE
PEIYJII4POBAHI4E CTOKA

5 1. Meroguna pacqeTa

oc'oeHnre BHAbr peryJrHpoBaHr4fl croKa - ce3or{Ho-roAnqHoe H MHoro-
JIerHee' llprz cesoHHo-roAHqHoM peryJlupoBaHVr4 ilepepacnpeAeJreHr.re ecre-
crBeHHOfO CTOKa HJIH CTOKa, LI3MeHeHHO|O BbrrrepacnoJlolKeHHbrMH no peKe
COOpyX(eHHflMH' npOHCXOALIT B TeqeHI4e roAoBoro III,IKJIa, TO eCTb pefyJrr{py-

3::^:1l!_"".oAoBbre 
xo.ne6auus croKa B coorBercrBHH c sanpocaMr BoAo_

rlorpeoHTe.neft HnIH BororIoJIb3oBarenefi. CeeoHHo-roAr4riHoe peryJrHpoBaHHe
Ha3brBaerca rny60KHM, KOrAa croK nepepaclpeAeJrflercfl 3a Becb roAonofi
neprroA BpeMeHH, U ner.rry6oxr.irra (ceaoHnnivr), KofAa pefyJrHpyrorcfl BHyrpH-
ceSOHHbIe rone6auzfl crol(a 3a orneJlbHble ce3ouu la.rru-60nde i\{eJrr.rrA no^_
r y d h r r r  

v  t y r v v l r \ I l v  p 4 l _ _

rurnDrE vlnrtrPbarrbl upeMel{H. l loBbIIUeHHe pacxoAoB oTAarIH AO 3aAaHI-IbIX
BeJIHqI'{H rIpH ce3oHHo-foA?IqHoM pefyJrraponanv u npoHcxoAnr sacqer us6Hn-
TorlHoro croKa AallHofo roAa. Bo4oxpan v[Ir4u\a ce3oHHo-roAHrrHoro pery-
JIHpOBaIIHtI crol(a 3anoJllltllorcfl B nepr.roAbt noBbtlireilHoro cror( a Hilr4 noFrH-
)r(eHHofo BoAonorpe6.[eHaq v cpa6arrrnarorcfl ex(efoAHo Ao MeprBofo
o6leua' I{ux.rr pery/I'poBaHHfl. croKa BaBepuaercfl B TeqeHr4e roAa HJIE efoqacTH.

llpn pa6orax ce3oHHo-roA'rrHoro peryJr'poBaH'fl croKa npHToK B
BOAOXpaHLIJIHIqe xapaKTepPI3yercfl orAeJrbHbrMH |OAOBbTMH pacr{erHbrMH
raAporpaQanau wJtH CKOHCTpyHpoBaHHbrM fHApOfpa60, .ro*^a saAariHori
o6ecne.IeHHocru-

cesoHHo-roA'qHoe peryJr,poBaH'e croKa flBJrflercff sau6o.nee pacfipo-
CTPAHEHHbIM BHAOM PC|YJIHPOBAHI4fl. H IXHPOKO NPHMCHqCTCfl B qCJIflX BOAO.
norpe6ne[Hfl. H BoAonoJrb3oBaHufl. Han6oneu irpyn"o,e BoAoxp al1rr1ril\a
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TI,IBaIOT, KaK IIpaBHJIO, IIO KaJIeHAapHbIM pflAaM MeCflqHbIX HJIH AeKaAHbIX
o6teMoa croKa, a B rrepuoA aKcnJryarauur.r ueJrecoo6pa3Ho nplrMeHflrb Bepo-
flTHOCTHbTe MeTOAbr.

flpogonxHTeJlbHocrb AaHHbrx Ha6JrroAeHHfi, Heo6xoAnMbrx AJrrr 6axan-
coBbIX pacqeroB, 3aBHcHT or KJracca KanHTaJrbHocrH coopy)KeHwft. D,1n
MeJIKHX o6texros [poeKTHpoBaHHfl npr.r orcyrcrBlrr4 AarrHbrx ruApoMerpr,r-
rrecKux ua6.nrcAeuufi npunreHfl ror KocBeHHbre flpr{eMbr oueHKH H3MeHqHBocrH
cTor{a no foAaM w Br{yTpH roAa.

Eo.nnuuscrBo cyqecrByroulHx peKoMeHAa:qni4 no pacqery ce3oHHo-
roAnqHoro pet'yJllrpoBaHr{fl paspa6oraHo npr.rMeHrrreJrbHo K >Kecrr<oli noc-
croRsuoft orAaqe.

Hopnranarz npoeKrupoBaHrrfl (CH-371-67) rrpH ce3oHHo-roAHrrHoM
peryJIHpoBaHHLr croKa \ilr coopyxenrErl I u II x,[accoe Kan[TaJrbHocrr.r
peKol{eHAyercfl npHMeHflTb KaJreHAapHbre pflAbr sa6,nrcAesrzfi, BKJrroqao-
qne IIepHoAbl He MeHee l0 ner c BHyrpHroAoBbrM pacnpeAeJreHraeM croKa
no Mecrqalu I 'IJIH AeKaAaM. {nn coopyxeuufi III u IV x.rraccoB pacqer pe-
Kol{eHAyercfl npoBoAHrb no roAy saAaHHoflt o6ecne,{eHHocru, cxou6nuupo-
BaHHoIuy c yqerolvl rpe6ooaHnft npoeKTr4poBaHuq MeroAoM KoMrroHoBKlr.
fl,onycxarorcfl ApyrHe MeroAbr pacqera rtpn HX AocraTorrHoM o6ocHo-
BaHHH H CpaBHeHHr.t C pacqeroM no AaHHbrM ftrApoMel,puqecxux sa6nrc-
,qesufi. ,

MoAenu rnAporpaSa croxa no MeroAy r(oMrroHoBKH npoeKTrzpyercfl no
nepHoAaM I{ ce3oHal\,I roAa H 6o.rree MeJTKHM HHrepBaJraM BpeMeuu. fJpu xorrl-
noHoBKeco6,rlrcAaercr ycJIoBLIe paBHoo6ecueqe HHocrr4 pacrrerHoro roAoBoro
croKa, JrHMHTr.rpyioqefo [epHoAa, ce3oHa, Mecrrua. .IlnunrupyrcIilHe rrepH-
oAbI, ce3oHbr H Mecrrubr Ha3HaqarcT r.r3 ycJIosHfi npoeKTHpoBaHr.rn.

fpaurauu ce3oHoB (nonoeo4nn, MelKeHH, BecHbI, Jrera - oceHn,
sl.ttvtot) TIpHHHMaTT B coorBercrBnu c np?rpoAHbrM pac[peAeJreHueM croKa,
Ho oHrr He BCenAa AocraroqHo onpeAeJreHbr H ycroriunnsr. O6tenrbr croKa
3a rIepHoA lpaanuBarcT c cyvnurofi o6teMoe cocraBJrrrpnlux ero ce3oHoB.
llonyveHHoe BHyrpI4ro{oBoe paclpeAerreHne croKa AJrs xapaKTepHbrx,Jrer
PlcfloJlb3yercfl.Aflq cocraBJIeHHfl MoAeJrr.r ruAporpa@a, Koropafl rrpr.rMeHflercs
B pacqerax peryJIHpoBaHHr. OcHosnbre [oJro)KeHr.rfl MeroAa KoMrroHoBKH,
IIo Koropouy Qopuupyercs MoAerrb pacqerHoro fHApofpaQa foAoBoro croKa,
- r lnrLTuFar{r ,  nrTngRn-Ar{Lr  Dqanq6nrrzq t , / fa 'F i . \TTa rznr t r f ,^s^Drzyr  ^nD^r^r / r rnrr r  r / r r^

v v  r  r r q  r Y r v r v A q  r \ v r v l t l v l r v u l \ r l  L U D U l L A f t i y r n  y  r l g -

HbIMLI no3BoJILIJIa npu6.nH3HTb rHApoilorHr{ecKHe pacqerbr K rpe6onaHurn,I
BoAoxo3 fl fi crneH sofo npoeKTH poBa HH fl . MeroA KoMno HoBKr,r BbrroAHo orJrr.r-
qlaercrl or paHee flpuMeHffBrrruxcff MeroAoB QuxrunHoro roAa, peaJrbHoro
noAa, BbrqHcJrffeMbrx rro cyMMapHoMy roAoBoMy croKy, r4ilH noAa c paBHo-
o6ecneqeHHblMn H lvtecflrlHbrMa croKaMH, roAoBbIM [I Me>KeHHbrM H T. A. Cra-
THCTHqeCKyTO O6pa6Orxy AaHHbrx rr,rApoMerpHqecKHx ua6nroAeuufi rpo-
BoAflT B fpaHptuax Mex{eHu H noJroBoAbfl. llpo4o.nxr.rreJrbHocrb nepuoAa
cpa6orxll u HarIoJIHeHHr BoAoxpaHnJu4ul rro foAaM H3MeHflercfl, crarvr-
crHqecKaa o6pa6orxa o6teuoB croKa B rrepeMeHHbrx rpaHr{Uax BHocHT Heo[-
peAeJleHHocrb npl{ Bblqllcreltnu o6ecneqelrHocru croKa H cBfl3aHr{brx c Frr,tM
orAaq. Xecrxoe 3aKpenJIeFIHe rpaHHu ce3orroB ycrpaHrrer ary Heo[peAeJreH-
HOCTb, HO npl'l STOM npOAOJiXHTeJTbHOCTb rrOJrOBOAbf [peyBeJlHqHBae'rcfl,
TaK KaI( npllHflTbIe ero rpaHar{br BKflroqarcr QaxruuecKne [oJroBoAbr 3a
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p (cr )  :  100-p (p)  :  100 -  p  (D\ , (66)

r4e p(a), p(D) 
.u p(B) - pacqerltbte o6ecne,{eHHocrH HopMaJrbr{ori r.oAo-

noft^orAauz, 4eQnqHra croKa H eMKocrH BoAoxp aHlJrux\a i w.-
cnoco6 np,MeHqror npr4 oA'oraKruoli 

' 
pa6ore--*ao"pun HJrr4r\a,

eMKOCTb KOTOpOrO Bbrr{Hcrflercr no eAprHcrBeHHor\{y AeQut{u1y iroxa.
A,ns Aeran".lo_tl 

" 
npeABapr{rerrbHbrx pacueroe n.^A. rinu.{eu peKo_

M e H n v e T n 2 3 n 2 h o T a g g r - t i i , I I ' l , f A . r n n / / v ^ | I D L | v < ' ' '-----.- .J -- ' :qrrr:ui i i  i i i i r  r i iLiv-A \\r lyl iDDi.\  uucui ic. icFitsluc' i 'u Bo3MoxHblx
orAarl). llpu nanuqHu AaHHttx ua6nioAenufi H 3aAaHHofi euxocrpr BoAoxpa-
HHJII4Iqa Ce3OH HO - |OAH I{ HO|O p eryJil4 p o B aHH f CTOKa Onp eAeJI fl lOT H3MeH fl rO-
trIuect H3 roAa B roA orAaqa, crporrr Kpr4Byro o6ecne.reHHocrtr oT{,3rr {::-f(p), no r{oropor? u ycraHaBJrHBaror rapaHrHpoBaHHyro orAaqy pacuernofr
o6ecnetleHHocrlz. 3aAaeagct pa3rHrIHbIMH 3HaqeHHflMH eMKocrH, Mo)ItHo
onpeAeJIpITb H coorBercrByloql4e HM pacqernbre o6ecneqeHHocrg foAoBbrx
orAalr. flpu cesoHHo-roAHr{FIoM peryJrHpoBaHrrH croKa rpe6yercr an ..oArao
cpa6orxa BoAoxpaH r4rrr4u\a.

/J.ns coKpaqeHHfl BbItIlIcJILITe.nruori pa6omr npu 6o;rrruorl AJrr4TeJrb-HocrH KaJIeHAap Horo P flAa Ha6nrcAeuu ft p acuer cesoH Ho- roAuq rroro peryJrg-
poBaHHfl croKa BeAyr qacro He no BceM roAaM, a no xapaKTepHoMy nepuoAy
ptAa' BKJIIoqarcuIeMy ue6"uaronpt'IflTltble MaJroBoAHtre roAtr. Xapaxrep"otfi
rIepHoA pflAa AOJIIKeH BI(flIOrIarb MHO|OBOAHbTe cpeAHr{e H MaJroBoAHbre no
croKy roAbl. CrarucruqecKue napalvlerpbr KaJreHAapHoro prAa Ha6,rrroae-
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HHfi H xapaKTepHoro nepuoAa AoJrx(Hbr coBnaAaru, 6unr paBHbrMH. pacqer
no xapaKrepHoMy rlepHoAy Pnl,a npr rpaBHJrbHoM ero ebr6ope Aaer conoc-
TaBHMbre p$yJrbTaTbr _c p_acqeroM no BceMy KaJreHAapHoMy psay rHApoMer_
pHqecKHX sa6.nrcAenrzr?. Bu6op xapaKrepHoro nepnoAa rrpoBoAsr c yqeroM
ur'rKrHr{HocrH no pa3HoCTHOr? CylrrrraapHoft rpunor? croxa.

flpu xoporKoM pqAe na6,rrroaesar? uox<uo 
"cnon"3oBarb 

cnoco6 coflo_
craBJIeHHfl pa3HocrHblx cyMMapHbrx Kpr.rBbrx no HecKoJrbKHM nyHKTaM, pac-
noJIo)KeHHbtM Ha p a3Hbrx peKax-aHaJrorax. Pacqer ce3oHHo-roAr4r{Horo pe-
TYJII,T_POBAHHff NPOBOAflT H TIO PACqCTHOMY PCA/IbHOMY rOAY.

-I4z uuctta @axrauecKl'tx .ner ua6.nraa""ri nocJre r4x crarncruqecxoli o6-
paoorKn H pacnoJrolKeHufl n y6rrnarcu{eM prAy paccMarpnBaror MaJroBoA_
HbIe roAbl. foA, rAe o6ecneqeHHocrb croKa ga JruMr.rrupy^roqzrt ce3oH ?rJpr
Mecqq paBHa saAaHHofi o6ecneqeHHocrl4 orAaqu, npunitnaaror 3a pacrrer-
srtt?' OH 6.nHsoK I( paBHoo6ecneqeHHoMy no ocHoBHbrM JrlrMHTHpyrouuM or-
p$r{aM BpeMeHH.

Pac.rer'rui nepaoA Ha6,rrroAesvr? Ao.[)KeH HMerb He ueHee 20 Jrer.
locrarouso o6ocuonauurul nrr6op pacqerHoro roAa H3 qr.rcJra ua6,uro-

Aer{rlbrx Jrer 3arpyAHlrreJreH Aaxe npu HaJTHqHH /.r,r4ttHoro pflIta ga6,urcAe_
uttfi, a npH Koport{oM plAe IreBo3Mo,.KeH.

Kport,'e nep eq I IcJI eFI Flbtx MeroAoB p acqera ce3o H Ho- r-oAaqHoro peryJr H p o-
BaHHfl croKa npu uaJruqHu ua6nro4eulrfi, npeAnoxceHbr [r Apyrr4e. np, Hailu-quu AaHHblx 3a orpaHuqeunrrfi pflA Jrer, HeAocraroqnrrfi^.i.rr" onp"4eJreHzfl
crarl4crl4qecKllx napaMerpoB croKa .r{ BHyrptrroAoBofo efo pacnpeAeJreHHfl,
rlpHMeHfllor MeroA tHAPo.lorH'Iecxoll aHaJIorI,IH. flp" orcyrcrBun rrEldgMg1-
pHrIecKHx AaHFIbIX lrcloJlb3ylor KapTbr r43otrrvrlvrfi 

-naparraerpoB 
ato^u H aNr-

nr4pxqecKlre QopruyJrbr.
BHyrparoAoBoe pacnpeAeJleHne croKa HaxoAsr no partoHHbrM cxeMaM

c yrreroM a3oHaJrbHrrx QnsuKo-r-eofpa$nvecxnx saxropon.
Apyrue ycrroBvn peryJrnpo nauvti, seo6xoauMbre AJrfl p acrrera ce3oHHo_

roAHrrHoro peryJIHpoBaHI'It croKa (xpwnan o6teuon, HopMbr rrorepb, noJre3-
Haq OrAaqa), OnpeAeJIflIoT H3bIcKaHHflMI4. cbeMKaMH H I{CCJIeAOB aHVflMLI
ua o6texre [po-eKTI'IpoBaHHs H HapoAHoxoesr?crBeHHbrM [JraHaM Ha pacqer-
uufi npoexrHlrfi ypoBelrb.

D o ^ t t o -  F h t t  ^ m ^ t 'r-ciL' iEI I iPi4 uiuy' i 'cf i3i iH AaHHbIX tBIf leTCtI BeCbMa npU6nU.XeHHbIM.
!,nn cesoHHo-roAl'ItlHoro H MHoroJrerHero peryJr'po Ba'fir. croKa nprzMe-

HHM paspa6oraHsur? A. A. CaaapeHcKHM " MeroA BepoflrHbrx BapHaHroB,
corleralotrIufi, 6anaucoBble H BepoflTHocrHbre puauatlt. OcHosgrra nono*a-
Hr,rfl MeroAa paccMorpeHbr B $ b.

$ 2' ceaolrHatr e'r*ocTb BoAoxpaHunrrqa M*oroJrer'ero peryJrrrpoBarrurr

B p"a. MeroAoB pacqera MHoroJlerHero peryJr'poBaHr4 fl rroJre3Hylo eM-
KOCTb AeJIflT Ha ABe cocraBJIflIOrUHe - ce3oHHo-roAHrrHylo 14 MHOTOJIeT-
HIoIo' Koropble onpeAeJlflror pa3AeJlrno. CesoHHo-roAnrrHas cocraBJrflrorrlaff
np eAH a3 HarIeHa AJI ff Jr H K BHAaUH I.l ce3o HHOro Aeeu UaTa, Bbr3BaHHOro xone6 a-HHffMH CT0Ka BHyTpr4 foAa.

llpuSnnxeuultfi pacqer ce3ouHo-roAa.rHor? cocraBJrflrcrqerl [poBoAflT
o6or.IHo np' cJIeAyrouHX Aorlyu{eH'fx. 

rv!{v' ' 
, ,
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Euxocrs HaxoAnr B oruocuTeJrbHblx eAr.rrrr{qax, KaK AoJrto or cpeAHe-
MHOfO/IeTHefO CTOKa:

l^ - 7".,
l ' c e e -  V o ,

r1e W o- cpeAHeMHoronersuft o6teu croKa;
Vr"" - ce3oHHo-f oAHHHafl cocraBJlflroulafl eMKocrH.
OrAa'Ia AaHa B Br.rAe xoaS$urlHeHra 3aperyJrHpoBaHas a H BKJrroqaer

n ce6s norepn BoAbr.

CesoHIro-roAHqHyIo cocraBflqroulyrc eMKocrH qaure Bcero BbrrrucJrgror
19 npra6nuxeHHbrM 3aBHcHMocrflM, npeAJroxeHHbrM C. H. Kpuuxvur v
M. O. Menrie,'reu:

nPH ct --- Ko. 
" 

F... : Ko. 
" 

lr, - m Kp. *;
t tp l t  a -- . ,  I  13. . ,  . - '  l * -  t t t ;

rprl Ko. " 
( a ( I 13... - &tn -A-*::+.! ( l -.,),, ,  I  _ l ( p . r

- AJIHTe,TIbHOCTb N{e}KeHH B AOJIflX fOAa;
- Aolfr cpe4Her? MelKeFrrz B roAoBoM croKe;

Kn... - roAoeoft croK pacuerHofi o6ecneqeuHocrr.r;
Ko.r. - pacqersrtfi croK Me)KeHH.- 

Ces o H FIo - roAH q H ylo cocra BJI fl rolqyrc no,[ es uofi eMKocrH BoAo x p a H 14 Jl4rr\a
MHOfO"rIeTHerO peryJIvrpOBAHHfl CTOKa rrpH a:l Wa:(n M9X(HO HaXOAHTb
rpaouuecxu ro coBMerqeHHbrM cyMMapHbrM Kpr4 BUpr ciox a Lr orka!l][..

llpn panuolrepHoli orAaqe B reqeHue rola lI. A. .rlqnuqen npeAJra-
raer HaxoAIz'I'b c$oHHyIo eMKocrb B orHocuTeJrbHbrx Befir.IrrgHax no 6onee
ACTAJIbHOfl.{ 3ABHCHMOCTH :

F.u r :  d t * - *Kn .  * -mLK, (70)
rae rnAK - [onpaBl(a 3a cqer l laqaJrbrrbrx Lr KolreqHblx qacreir MexeH-
HO|O nepfioAa.

Eurocru BoAoxpa-Hunrkru\a MHor.oJrerHero pery,rlrapoBaHl;.fl, croKa rtpn
Hanlv,ur4kr AaHHbtx ua6nrcAeurzfi naox<Ho BbrrrgcJruri 6e-s pa3AeJreggs ee Ha
COCTABHbIC qACTI4.

flpH cocpeAoroqesuofi orAaqe BHyrpH roAa, HanpuMep npn nppr{ra-
uI4oHHoM BoAonorpe6neHIau, pacqer rto [epeqr.rcfieHHlirtl Bbrrue Qopuynarra
npeyN'{eHbrIIaer BeruqnHy ce3oHHo-roAz,iFror,i cocraBJltrorUefi noneguoft
CMKOCTH. T,NN BPCMCiIHbIX BOAOTOKOB, KO|AA BCCb CTOK NPOXOAHT B NC.
pHoA [oJroBoAbfl, nplr6nuxeHHo ce3oHHo-foAHqHyro cocraB/rflroqyrc eM-
KOCTT4 HaXOAflT nO 3aBHCHMOCTT4:

(71')
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(67)
(68)

(6e)

r4e l*
m
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M. B. floranoe ce3oHHo-roAnrrHylo cocraBJrfllorqyro
orrpeAeJrseT B BHAe:

0"",  :  dFo,

rAe Fo - o6lev, Heo6xoAI-IMbIIl AJrr noJrHoro HcrroJrb3o BaHVfl, cpeAHe-
MlroroJlerHefo croKa co cpeAHHM pacilpeAeJreHHeM no ce3oHaM.

Ec.ua rapaHTl'lpoBaHHafl orAaqa gaAaHHofi pacr{erHor? o6ecner{eHHocrn

HeM pa3p$e BbrqHcJrflroT no 3aBHCHMOCTT4:

F.. ,  :  a (at*-6*),  t1e a:3 (73)

pefyJIHpoBaHHe Ha nocroflHHyIo orAaqy, He H3MeHfflorqyncfi B 3aBHCHMOCTH
or rrpupoAuux QaxropoB tro roAaM nepHoAa peryJrnpoBaHufi.

Mero4axa pacqera MHoroJlerHero peryJrupoBaHHfl, croKa Ha nocroflH-
HyIo orAaqy AocrarorlHo [pocra. flocrossuas olAaqa o6ecneqnBaercs
norpe6HreJrflM c 3aAaHHofi rapauruefi 3a MHoro,nernufi nepuoA. B nanoro-
BOAHble roAbl npoI,I3BOAtrCfl XOJTOCTbTe c6poctr BoAbr B HH)KHr{fi 6reo, 6es
I4cnoJIb3oBaHHfl. flpz npocroM peryJlupoBaHVH co6nrcAarorcs npoeKrHbre
ycJroBHfl H rroAAepx(HBaercfl pex{uM pa6ortr BoAoxpaHHrrr4rr\a.

Ea"{aHcoeble. pacqerbl aHaJlorr{qHbr pacqeraM ce3oHHoro peryJrr4poBa-
H,vrf cToKa (ra6.rrauHo-quQponrre H rpaQauecxrze npueunr). EanaHcosl,re
pacqerbl npoBoAtlr rro MecflqrlbrM HJlr4 Ce3OHHbrM orpe3r{aM BpeMeHH ga
Becb nepHo4 tta6'rlrcAenuft or Haqara Ao KoHr{a B xpoHo/Iorr.rqecrofi noc.ne-
AOBaTeJTbHOCTH.

K ocHoenblM MeroAaM, ocHoBaFrHbrM r{a HcrroJrb3oBaHua reop6r4 Beporr-
socrer?, orHocqrcfl: MeroA or6opa xapaKTepHbrx fpyIIII uanonseunii
C. H. Kpuqxono n M. @. Meuxe,'in (1935 r.) ra rvreroA Bepo.flrHbrx BapLraH-
roe (uenubrx BeporrHocrnbrx pacrleroB) A. A. Canapeuc*o.o (rgsa ;,.1.

$ 4. MeroA Bepoflrnocrrrbrx pacqeToB c. H. Kpuqnoro u M. @. Mennens

flo aroMy MeroAy no.[e3Hafl eMr{ocrb BoAoxpaHHJrHrrIa noApa3Ae-
Jlflercg Ha ABe cocraBJIflIOLllHe - MHofoJrerHroro H ce3oHHylo, BbItrI4CJIfle-
Mbre oTAeJrbHo.

Mex<4y o6ecne.reHHocrbro HopMa/rbsoft roAosofi orAa\u p xapaKTepr4-
crI{KaMH croKa, MHofoJlerHefi cocraBJlflIoqefi enaxocrll, oTAarrefi'n nob6-
Ququenronr KoppeJrsuuu ycraHaB/rr,rBaercfl cBfl3b

P:(a,  pon",  Co, C* r) ,

nonesHofi eMKocrH

(72)

flpu uepaBHoMepHofi or4ave BHyrpH ro4a Qaxrur{ecKue orAar{H 3aMe-
I{flIor cpe,queif Qnxrueuofi orAaqefi, uro no3BoJrfler r.rcnoJrb3oBarb paHee
npHBeAeHHbre 3aBHCHMOCTH AJtfl HaxoxAeHHr ce30[rHo-roAH,{HOfi COCrag-
lsrou{efi enaxocru. B pflAe MeroAoB npeA}'crvrarpnBaercfl 6o.rree ToqHoe
orrpeAeJreHHe ce3oHHo-foAHqHorl cocraBJrfroueil (8. f. Afinasru, B. f.
AH,qpeaHgs, M. H. Baranon), ocrroBaHHoe Ha KoMrrosu1g4g Kpr.rBbrx o6ecne-
qeHHocreli.

$ 3. MuoroJrernee peryJrrrpoBaHrre cror(a

MuoronerHee peryaHpoBa HHe npeAHa3HaqeHo Ar'rq nep ep acnpeAeJreHH fl
croKa KaK BHyrpH foAa, TaK H 3a psA "rrer. I{nxn pefyJrHpoBaHLfr npo_
AoJrx(aercfl B TerreHHe MHofoJrerHero nepHoAa. flo.nuas cpa6or.xa BoAo_
xpaHHJrHrqa Ao Mepl'Boro o6reua [poHcxoAHT B MaJrOBO,U,Hbre roAbr.

npT MHoroJrerHeM peryJrupoBaHvr4 rpe6yerca A.rlurelluuri .KaJreH_
lapHufi pa,q ua6.nroAeuufi AJIfl Toro, uro6linrrssuru Bce Bo3MolxHbre rpyn-
nHpoBKH MaJIOBOAHbIX JIeT H pa3nrrqHbre Bapr,raHTbr BHyTpHfoAoBoro pac-
rrpeAeJreHr.rfl cToKa

t - f  ^^e--  ^rreooxoAllMocTb B MHofoJIerHeM pefyJrHpoBaHHH CTOr{a BbrffcHfercq
conocraBJreHr.reM pacrrerHoro foAoBoro croKa c 3aAaHHofi orraqefi ea roA.
Ec.nu croK pacrrerHoro roAa se o6ecnequBaer 3aAaHHyro orAaqy, a cHr4-
x(eHHe ee HeBo3MolKHO, rpe6yercx MHofoJrerHee pefyJrHpoBaHr.re.

floAqepxaHue orAaqu, npeBbrrxarouefi npr4roK pacrrerHoro roAa,
npoBoAsr 3a crler HaKouleHun ng6rtrKoB croKa B roAbr noBbrrueHHofi eoA-
HocrH H Hx cpa6orxu B MaJroBoAHbre roAbr.

llpu pacrlerax MHoroJlerHero peryJrHpoBaHnfl B pflAe MeroAoB HcnoJrb-
3ylorcs orHocHTeJIbHbIe BeJrr{qrrHbr. Crox Bbrpax(aercfl MoAyJrbHbrM xoap-
Ququeuronr, orAaqa - xoeQQHrrHeHroM 3aperyJrnpoBaHufl c, eMKocrb -
xoeQQuuueHroM eMKocrH p. flpu unoro"nefserr,r peryJrr.rpoBaHHr4, KaK
npaBzJro, 6anaHcoebre pacqerbr coqerarorcfl c BepoffTnotrHirnan.

llptl opoIxeHHII B 3acyrununorl 3oHe Lr noAocHa6)KeHHu A"rs o6oco6-
JIeHHbrx o6rexros, He cBfl3aHlrbrx Apyr c ApyroM, rlpnMeHflror rrpocroe
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rAe P - npor.r.eHT o6ecneqeHHocru Hopna,uruofi roAopofi orAaqz;
xoaQQuuireHT sapery.unponanua, ax.nrcuarcqurl noJre3Hvro
orAar{y H norepH BoAbr r{3 BoAoxpaH%ilHrr\a (npuHrzuaeica
B AoJrflx or HopMbr croxa);

p*,, -- xoaQQHIIHeHT trluoronerueft cocraBJrflroqefi nonesuofi eM-
Kocrl4., Bblpax{eHHlui s .4oJlflx HopMbr croxa;

,C o vi C 
" 

- xoassnqHeHru Bapnarr4r4 14 acr.rMMerpgr{ roaoro.o croKa;
r - roaQQnquesr KoppeJIflIIHI4 MelKAy croKaMrr cMe)KHbrx /ier;

r B PACCMOTPCHFIOM.. CJIYqAE NPHHIIMACTCfl PABHbIM Hyfirc.
or.qaqY @ cqI'ITaIor [ocrofluHol2 a.nq 

"ce.b 
neprzoAa peryJrgpo BaHr4fr..

foAoeoil cloK^ pasJr'qHbrx Jrer xapaKTepr.r3yercr- NroAyJibHbrun' xoe@su-
rrHeHraMH K. cyvrrtaapHoe rrucJro MoAyrrbHbrx xoa$$"qrd"rou puunot"ilJly
Jrer Ka.[eHAaprroro ps[a. Mo4y.ntnrrfi xoeQQratluenr roAoBoro croKa He
orpax(aer BHyrpl4roAoBoro pacnpeAeJreHLrfl croKa, Arrfl Kax(Aoro roAa
CTOK CqHTACTCS PABHOMCPHbIM. NNg YCTPAHCHHfl BHYTPATOAOEOfi HEPABHO.
MepFIOCTH CTOKa AOIOJIHHTeJIbHO Fra3Har{aercfl c$oHHo-roAHrrHaff cocTaB-
Jrflloruaq noneguofi eMKocrH.

Bce sHaqeHI'Ir n npanofi qacru coorHouerlnn (74) rr3Becrrrbr. Tpe6yercr
ollpeAer'rrrrn o6ecner{eFrrrocrb roAosoii or/{3t114. pac,rer yox{Flo BbInoJIHg.fb
Kar( IIo Aar{lrbrM rrenocpe.qcrBeHHo r{aJrerrAaprroro psAa na6rrcAeHuft, rax

(74)
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lu AByxJreTHr.rx cToKoB

H no o6o6ueunbrM napaMerpaM croKa c r.rcnoJrb3oBaHueM
qCHHOCTH

rlyrerra cJrox{eHr{fl Kpt4Bbrx o6ecneqeHFrocrn (prac. g0, a
paccoprHpoBr(y u nofoAoeoft or60p o6ulero qucJra Jrer no
JToBHO O6ecne,reHHbrx r{ ueo6ecneqeHHbrx Jrer. MeroAIaxa
.qeHa Ha pucyHxe 80, e H B ra6.[zqe 14.

Pac. 60. Cxenra pacr{era no C. H. I(puuronry a M. @. Meuxe.nrc:
a, 6, a - cJro)KeHHe KpHBbrx o6ecneqeuuocr' :  e - nocrpoeH'e xpuaurx o6ec-

La"nee roAbr eropofi coMHr,rreJrrsofi rpynnbr HccJreAyror c oAHHM, AByMs
H HeCKOJIbI{1.{MIt npeArrrecTByioqr.rMrr foAaMr.r, To ec'r'b ilpoAoJr}KaroT Hx
paccoprllpoBKy Ha 6eeyc,noBHo o6ecneqeHHbre n ueo6ecner{eHHbre roAbr H3
rpynnbl ycJloBHo-nepe6ofiublx JIer rlpn cor{eratrr HX c npeAuecrByrouruMn
|oAaMrr.

Cyrvrua nepotrtlocrefi A,* N ,*S,: I : N, . floc,rreAoBareJrbrlocrb or-
6opa pa3ilr4rrHbrx rpynnupoBor( "rrer npuBeAeHa e ra6rraue 14.

IIp z saneplxeHau or6opa o6ecneqeHHocru p ro v p oo _ onpaKTr4r{ecKn cMbr-
Kalorcfl .H tpyrna ycJIoBHo nepe6ofiHux (conaHurenrHul) ner oKa3brBaercfl
rIoJIHocrbIo paccoprHpoeauuofi Mex{Ay 6esycnonHo 6ecnepe6or?sunru t4
nepe6otiHuvz ro4avrra. llpu aroM BeJrHqr.IHa o6ecneqeHHocru roAoBorl or-
IaIIv paBHa:

P : A r - l A r + " ' * A o ,

LlJITI

p :  ( l  - S )  1 0 0 , (75)

rAe O - qvcro coqeraHLtft xpunux o6ecneqeHHocrefi ycaoBHo repe-
6or?srrx Jrer c a6conmrrofi xpranofi o6ecneqeHrrocrn croKa;

Ai- BepoflTHocrz. 6esycJloBHo 6ecnepe6orluux Jrer rro roAaM
or6opa cofJracHo ra6.nuue 14.

S: 
'X 

S, - BeporrrHocra nepe6oftubrx Jrer.
i?r '

l{,na ocyuecrBJleHIEa or6opa He rpe6yerca orucbrBarb noJrHocrbro Bce
KpIlBbIe o6ecneqeHHocrtz. flocrarouuo onpeAeJrHTb o6ecneqeHHocru op-
AHHar nq, n nq. - F*" no roAaM.

nns orAeJIbHbIX JIer BeporrHocrH nepe6or?nsrx Jrer cocraBJrfltor:

So: , ( l  -  p ,o_ /N" .  (TG)

BepoarHocru ycJroBuo nepe6ofiHbrx Jrer Bbrr{prcr.rror rro Qopuyne:

N  r * r :  ( P n o - 9 -  P n o )  N  r - (77)

Vuuoxesl'Ie Ha BepoflTHocrb ycJroeHo nepe6orlsux Jrer AeJraror nrfl yqe-
Ta yAeJrbHofo Beca fpyriiiHpoBor( rrpk ulx noroAoBona or6ope.

BoguoxHbl pa3uble cnoco6sl cJrolxeHarr KpHBbIX o6ecneqeuuocrefi, Ha-
npvMep npHeM cJrolKeH?rfl AByx KpHBbrx Ha KoopAHHarHoM KBaApare co
cropoHaMr, paBHbrMH eAHHHue (puc. 8l ).

Ha oAuofi cropoHe KoopAr{HarHorl
eyrc o6ecleqeHHocrr.r croKa x, a Ha A
r{eHHocrr4 coMHHTeJIbHbrx ner y. Heo
qeHr'rocTr4 HX CyMMAt Z:X*U nO rol
coMHHTeJrbHbrx (ycnonuo nepe6ofinr,.

KpHBorl o6ecne-

- e) npoBoAflr
rpyrrraM 6esyc-
or6opa npuBe-

{
I

, r l
Jg

Kpunan o6ecneqeHHocrn croKa Ailfl, nepBoro roAa or6opa pacqJre-
Hflercfl AByMs JII{HHIMH, napaJrJreJrbHbrMH ocz a6cqncc, npi 3HaqeHr4t4

a ^,,o - Fvo Ha TpH qacrH' coorBercrBytoufix rpynnaM BoAHocr?r.
r\ nepBoH rpynne orHocflrcfl foAbr, 6esyc.nonso o6ecnerreHHbre (Ki2o),

AalKe ecJIH B Haqafle roAa BoAoxpaHHJrHuIe 6uno o[opo)KHeHHbrM. briecne-rleHHocrb ee cocraBvtr Po:Ar.
Ko rropori rpyrre orHocsrcfl roAbr, ycJroBHo nepe6ofiuue (a)>I(r)>

oKa3arbcr Heo6ecnerIeHHbIMH. BepoarHocrb arofi rpynrrbr coMHHTeJIbHbrx
JIer_paBHA N r :P o_ g- P o.
,-- K rperreri rpyfine orHocflTcfl roAbr, 6esycnonuo Heo6ecneqeHHbre
((;(a^- B""), 4axe ecJrH B HaqaJre roAa BoAoxpaHHJu.rqe 6uno 3a[oJr-
HeHo. Bepoaruocm raKnx rrer Arrs nepBoro roaa or6opa'Sr:l J F"ju.

T A E J I I , I U A  1 . 4

)t

fpynnu re r

Eecnepe6ofiHue ro4nr

Vc.rosHo nepe6or?uue
foAbt

nepouf i  ro4

K i l a  
I  

o ,

a )  K i  )
)  @ - F * , ,

rperlrfi no4

)K; > ae

3ay )(; >
> 3oaF",,

)'r < aa-
- a

r M H

B e p o -
flT-

HOCTb

Bepo-
gT-

HOCTb

Bepo-
flT-

HOCTb

ss

I Ki+ Ki -r>
|  > 2 o As

N4

A2

N8
Kpranyro o6ecneqeHHocrn ycJroBHo nepe6oiiHbrx Jrer U Aelrrr Ha m

HOBCJIUKHX HTITCPBAJIOB, NO IPAHI4IAM KOTOPbIX CHI4MAIOT BCJIHqHHbI
AHHAT.

Op.uuHare nd' xpunofi o6ecneqeHHocru ycJroBHo nepe6ofinbrx JIer coor-
BercrByer HyJrb, a nq, - Fro - eAr4 Hr4ua.

paB-
op-
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C  E D  Y
Pnc. 81. Cxeua rpaQo-aHanurn-
qecKoro pacqera no M. B. flota-

noBy.

qHHbI OpAHHaTbI Cy[ , IMapHoH

NCUHft :

flpeAemuHe sHaqeHuff opAHHar cyM-
MapHbrx Kpr.rBbrx o6ecneqeHHocTH, Heo6-
xoAHMbrx AJrfl pacqeTa, H3BecTHbr: oHH paB-
Hbr (nll)a v (n*l)a- F""i rpe6yerct
onpeAeJrHTb Hx o6ecneqeHHocTb. Or no-
crorHHor? BeJrr{rruHbr opAHHarbr, HanpH-
Mep (n-ll)q, KpHBofi o6ecneqesHocru z,
BbrqHTaroT rrepeMeHHbre 3HaqeHHff opAr4HaT
m o6ecneqeHHocrH A no rpaHHrIaM HHTep-
BaJroB vr orKJraAbrBaror Ha 6esycnonuoft
xpueor? .o6ecneqeHHocru croKa x. Toqi<u
nepeceqeHlrs opAHHaT Kpr,rBbrx ofucilerieH-
socrefi A w x no rpaHuqaM r{HTepBaJroB
BHyTpr.{ KOOpAHHaTHO|O KBaApaTa COeAH-
Hfllor nJIaBHoft JIHHr4efi AB. llnolllaAr
ABCF s AoJrflx or eAHHHubr rpaQnue-
cKr{ Aaer o6ecneqeHHocrb saAaHHofi BeJrH-

rpueofi H HaxoAurcfl no Qopruyne rpa-

,  P . \
" - r  r  IP:  + (?*  P , *  P , * (78)

3aAaeascr pa3Jrr.rqHbrMn 3HaqeHHflMH opAHHar cylauapuofi rpunoft,
MO)KHO nOJTHOCTbTO Orrr4caTb ee. oAUaXO [pI4 pacqeTax AOCTaTOTTHO OnpeAe-
JrHTb O6eCUeqeHHOCTb OpAHHar nq" 14 nq,- p*n cyrr,IiraapHbrx KpHBbrx n-ileT-
Hr.rx co.{eraHafi (Ao oxonqareJlbHoro or6opa JIer no AByM rpynrraM BoA-
Hocru. Pacqer ilpoBoArr Ao noJrHoft, cra6unvsau.:ar o6ecneqeHHocru roAo-
eoft orAaqH.

Cnoco6ur cJrox(eHr4fl r(pLIBbIX o6ecneqessocreft rpyAoeMKLI. flparruuec-
Korvry pacnpocrpaHeHHp 14 npHMeHeHHro MeroAa c. H. Kpuqxono 14
M. O. Mesxens B npaKrvKe npoeKTHpoBaHHs cnoco6crBoBaJlr{ rpaQui{r4,
paapa6oraHHble fl. @. fl.reuxoentl4:

P  :  Q (Co,  F* , , ,  a )  nPn C , :2C o .

ITpra HcnoJrb3oBaHuz rpa@uxoe f . O. ll",-re-ruKoBa pacr{er lnuoroRersefi
cocraBJrsroueir noJrenor? eMKocrH npeAeJlbHo ynpocTlrJlcfl: ee HaxoAflT
no rapaHrHpoeaHHoft roAoBoft pacqerHofi o6ecneqeHHocrl,I H flapaMerpax
cToKa w oT4,asu.

MeroA C. H. Kpnuxoro H M. O. Mesxens HaIxeJI IUHpoKoe npr{Me-
HeHHe B npaKTr,rKe npoeKTHpoBaHrlfl r,I cnoco6creonaJl AaJlbHeirrueMy yrJry-
6neuurc pa6or B o6.nacrn reopnl4 peryJlltpoBarufl. croKa. B 1940 r. .
C. H. Kprluxufr u M. O. MeHxe.ns paspa6oranu MeroA orpeAefleHuq
nonesHori eMr(ocra BoAoxp aHHJIHx{a 6ea npe4nap HreJIb Horo p a3AeJreHnfl e ro
Ha ce3oHHyro H MHO|OJIeTHIOIO COCTaBJIfltOUIYT.

Pacqerstrfi roA AeJrHTcrr rla ABa ce3olla - noJloBoAbe H rqrexeHr. nplr
pacqerax yqr.rrbrBaroT KoppeJrfrHBHbre cBfl3r.l MelKAy cToKaMLI B cMelr(-
Hbrx ce3orrax. Cessr Mex{Ay BoAHocrblo cMex{Hblx JIer npeAIIoJIaraercs
c"na6ofi.
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Pnc.  84.  fpaQur in  A.  A.  Cauapel tcxoro.

q8 Ufm

B 1959 r. C. H. KpnqKHfI a M. O. MeHxenr ony6IHKoBarIW MeroAIaKy
yqeTa KoppeJIfTHBHbIX CBfl3eH MeX{Ay CTOKaMH CMeX{HbIX JIeT.

IlpelnoxeH prrA rpa(lnKoB H HoMonpaMM AJII BbttIHcJIel{Hfl MFIoroJIer-

nefi cbcraBJrflrorqerl rofletHor? eMI{ocrH BoAoxpaHHJILIula. Vs Hux HaH6oJIee

H3BecrHbI rpaQHKH fl .  O. l lneuxona, A. A. Caeepe5cKoro, H. M. Mu-

/rocJraBcKoro, 14. B. fyr,rrnf,  U. H. t loxuHa, f .  f .  CsaHIaAse, B. B. 3y-

6apesa H A. [II. PesHHKoBcKoro.^ 
Hanu\Lre pa3pa6oraHHbrx rpaQr4r{oB, cBfl3btBaloulux Mex(Ay co6ofi se-

rl4rrnHbI p, d, F*", CuCy r, AeJIaer pacr{er MHofo,'IeTHefo pelyJlnpoBaHutr

npeAeJrbHo npocrblM.- 
Hara6oJrb[Iee KoruqecrBo Qarropos yt laTblBaercg n rparpraxax' pa3-

pa6oraHlrbrx f .  f .  CsauuA3e, B. B. 3y6apeBblrd n A. I I I .  PesHIaxoecKHM

(puc. 82, 83).
fpaQuxa flocrpoeHbr rryreM MoAeJIHpoBaHH_fl roAoBbIX 3Har{eHHH croKa,

MeToAoM cTarr4cTr.rqecKHx HCrrbIraHI4fi (MoHre-Kap.no). Ha ocHoBaHLIH sTHX

rpaQraxanrw f .@. flneruKoBa.
fpa$r.rxra A. A.CaeapeHcKofo (puc. 84) Aarcr Bo3Mox(Hocrb oIIpeAe-

JrflTb H crponTb Kpr4Bbre o6ecneqeHHocru HarioJIHeHHft Boroxp_aHHJIHIITa K

AeQHqHTos orAaqI,I npn pa3HbIX coqeraHnflx 3HaqeHI'Ifi a,$*", Co-
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Yqer KoppeJrrruBHbrx cesseii MexAy croKoM cMe)KHbrx Jrer npr4BoAHTlIFIorAa I( 3HaI{Hre.[bHoMy yBeJrr.iqeHun seo6xoAnuort eMKocrH BoAoxpaHH-
JIHUIa' o6ecneqHnatoueit peiy.nupoBaHHe croKa no cpaBHeHgro c eMKocrbro,Bbrrruc,rleHuorl npu r:0.

s 5. I\{eroA Bepoflr'brx Baprrarrron A. ,{. canape'crroro

MeroA A. A. canapeucKoro np,MeHsnr KaK np' cesoHHo-roA'qHoM,
Tal( l ' l  nplt  NII lot 'oJlerl leM pel 'yJlHpoBatrr4H CTOKa AJrf l  opol l leHHq, noAoclra6x<e-
HHfl', rHIPo3HeprerHKH H T. a. llo HeMy BbIrIoJIHfiIor pacqerbr npu Heu3MeH-
HbIX' IIpH H3MeHflIoIiIHXcfl ycJIoBHflX peryJlLrpoBaHtfl, a TaKx{e npu Ha1rr4-.IHI'I KoppeJIflTHBHblx cessefi I\4e)*(Ay croKaMH cMexHbrx orp$r(oB BpeMeHH,

flna npoeKT'poBaH,fl I4ctIoJIb3yIor KaJreHAapHbre psAbr MecflqHbrx HJrH
AeKaAHbIX o6rel{oe croKa sa nepuoA ua6.nrcAe""fi 

"ni 
&ii1Jiun"o,. .ru-

THcrHqecKHe pflAbI 3TI'IX BeJIfiqHH B Br.rAe Qaxrzuecntx Htrkr reopergqecKr.Ix
KpHRblx o6ecneqeHHocru, HopMbI rorepb, nonnotn eMKocrrl H nepBoH aqarb-
::::^T-1lorr-HeHr4r 

BoAoxpaHkrrrrlu\a, nnaHoeoiiorAaqn r4JrH norreiuoro BoAo_
norpeoJreHHfl.

flo"rln-yro eMKocrb BoAoxpaHr4[IVx\aAeJrflT Ha rpynnbr HarraJrbHbrx Ha-
rio'nuegufi H B Kax(Aofi Hs HHX Ha3Harlalor cpeAHee HanoJIHeHHe, Ha3brBae-
MOe pacqerHbrM. qac,rro fpyllil pacqerHbrx HanoJrHeuafi 6Heaer or 5 .qo g.
Pact{eru'e HaIIoJIHeHHfl..orpaH,q'Balorcfl npeAeJrbHbrMrl rpaHHrraMr.I, co-orBercrByloull'lMH-no.nuofi I{ MeprBoli eMxocrqnr. flepna" .pynnu coorBercr-
uyel r\4epTBoMy oorenlt, a nocJreAHfl, _ noJrrroMy.

o6ecneqeHHocrt4 croKa 6epyrca B AoJrrrx aA"nruor. Ko,[HrrecrBo rorreK
xpnnofi o6ecneqeHHocrl'I croKa no Bo3MolKHocrH AoJrx(Ho orrgcarb Bce eno
BO3MOXHbTe XO.ne6anns. tla'Ile Bcefo^B pacqerar npHHHMarr-cn.ayrcrrlHe'o6ecne.reHHocr ' :  p -0,0b; 0,2b; 0,50; 0,TS;0,g0; b,gb; O;gt . -"

Pac'IerHlte orpe3Ku Ailn 6a.rraHcosoro ra6nu\rro-uriOri"uo.o pacqera
BHyrpr{roAoBoro peryJrr4poBa[Hf nrr6aparor B SaBHCHMoCrr,r or npHpoA-
Hbrx ycJrosufr H rpe6oeanufi sa eoAy (c'esou, Mecqq, Aexa4a). C yrraeHtrue_
IIHeM AJII'ITeJIbHOCTH OTpe3KOB BpeMeHr{ 3HarrHTeJrbHo yBeJIHrIr4Baercs BbrqH-
cJII'lreJIbHar pa6ora H qacro Bo3HHI(aer ueo6xoAaMocrb yqera KoppeJrflTHB-
F!l-,lX CBffsefi UeXt4y CTOKari{H CMe}KHbrX OTpe3KoR BpeveHr.r, r{To yCJIOX{HgeT
pacqeT.

Brtquc.neul{fl rIpoBoAflT B HecKoJIbKo aTatioB: l) nuno,nH sto^t 6anaHcostrft
ra6.nuquo-uuQponofi pacuer peryJrzpoBaHus c yr{eroM norepb Arrr BoAo-
xoesficrneHHbrx Jrer pa3Jruquofi BOAHOCTH npil nocrosuHofi orAuu" Lr np['-
HffTbIX pacr{erHblx Har{arbHbIX HanoJrHeHHf x BoAoxpaHHJrr4rrla; 2) crpoxr uo
raHHbrM 6a.laHcoeoro pacqera BcrroMofare.nuHrr,? rpa6ux' p.ryroruro,
pefyJrHpoBaHHf Ha KOFreu nepBofo orpe3Ka BpeMeHH 

^(aior 
rpasrzx npeA_

craBJlfler_cepfiIo y-cJIoBHbIX I{pr{BbIx o6ecneueHHocrr.r KoHerrHbrx HanoJI-
Hettuf i ,  c6pocon u QaxrHuect{ux orAaq no qucJry HaqaJrbHbrx HanoflgeHufi);
3) ir'rero,qoM nocJreAoBarerrburrx npra6nuxeHr.rir no eoprr,ry"; ;*";; Beporr-
IIocrH HaxoAflT 6esyc.nonHble KpLIBrre o6ecneqeHHocru KoHeqHbrx HanoJrHe-
tt l l f i  no roAaM Ao noJIHoil  cra6ttnt{3artr{f i  nolyqeHr-rbrx sHaqeHr.rr i  Bepoqr-
ItocrH no l l l ' l repBaJIaM I lanoJlnet 'rHfi .  Pacqer ro roAaM peryJrHpoBarruq
npoAoJlx(alor Ao rex nop, noKa He HacrynHT yqlasoBHBrueecfl noJro)KeHHe
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tlcxouotl a6connrnoit xpunoft o6ecne.reHHocrn KoHerrHbrx HanonHeur.rfi-
KoHequrre HanoJrHeHHq npu sroM ue 6-yayr 3aBucerb or npuHrroro B rrep-
BoM foAy HarIaJIbHoro HanoJIHeHHfl. I4cnonr,syn BbIrrHcJIeHHbre 3HaqeHuff
nepoaruocret? KoFIeqHbIX uano.nueuufi tro HHTepBaJraM nano,nneHnfi KaK
llcxo/{t-lbte Aarttlbte, [taxoAqr a6co.rrcrssre o6ecneqeHHocra Saxruuecxux
orAaq xo.rrocrbrx c6pocoe H .{pyruX HCr(oMbrx BeflHrrr.rH.

B ra6lnqe l5 npuoegeua coKparqenHarr cxeMa 6anaucogoro ra6naqHo-qusponoro
pacttcra, lteo6xo4utvtoro AJII flocrpoel{Hrr BcnoMorarc,/rr,r{oro lpaflaxa pffiyJlbraror} pery-
Jll ' tpoBaltl lu la KOIteq llci)Bofo orpc3Ka rlpcMenH. Parc,rer npuBeAerr AJrrr ocBoel{Hfl Merona

: 5 6 9  l t n s ' * t 3  ,  
T A B " ' H ' A  l 5

,r,o I u"",,' l
I

v .  I  v
( l ) t K

I

{,.
I I t /' K u b

-l

il

569
540
290
50
r \ 1  I

50
50
50
50
50

569
569
550
23i)
BO

i 1 0
3 r 0
3 1 0
.-l I l_l

3 1 0

0 , 0 5
0 , 2 5
0,5 ;0
0 ,  85
0 ,  9 5

1680
1 2 1 0
960
( :A( \

490

I 680
I  0 1 n
l z t v

960
040
490

720
720
720
720
720

l 0 l 0
540
290

-30
-180

1 3 , 8
13 ,7
1 0 , 5

r . 9

r  9 , 6
1 9 , 6
r 9 , I
l ?  9
t o
t a

720
720
720
6 3 4 , 5
4 8 4 , 8

0 , 0 5
0,  25r
0  , 50
0 , 8 5
0  , 9 5

720
720
720
720
72.0

1270 |
800 |
550 I
230 |
8 0 1

720
720
720
7  n r \

720

Z O ,  t J

2 6 , 8
2 6 , 8
24,8
9 0 ,

Pacqer npoBoAqr AJIfi Tpex rpynn Haqa,[bHbtx pacqerHbrx HanoJrrreHr.rft. I, lcxo4Hule AagHbre
3anncblBam n rparpst l-5 ta6,rnrllbr R cJlc/lyrorrteNr n()prulKe: n - rpynna nano"rrnerrgft
I ,  l l ,  I I  I ,  na. la lsubte pacqert{bre natr-oJl I letun Vrr ,  o6ecncqett r rocrn croKa p,  pacqergste o6t-
e[4r)r  cror(z l  W'o n nrat toBat orAarra Urrn.

(DnrcrHsHbte HanoJIHeHIIJI, FIe orpaur{qennbre eMKocrbro BoAoxpaHr.rJrlru1a, BbrrrgcJrrrror
6cs y,1s1;1 norcpb I Io coorroluct l r 'uo V, l i  ,V r- l - lV1r-U r , ,  ( r 'par l ra 6) .  I (o l rc, l r roc rranoJnrcrrHe
6cs y'rcr';r .ttorepr, (rpacpa 7) ottpc4elntor, ucxrilf l r,r3 cJre4yrotrtnX yc"rroerii: ecnn V,r,)
Vn, , r ,  To V*:Vrrny,  €cJrH Vrrrry)V,5- ;V*.n,  r 'o /n: l ,z* ,  a ecJrr4 V, t r {Vy.e,  ro V*:V. ' j .u.
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I-lpomcxyro,rrrr,ri i pacrrel oOrcva nolepb ne npnBoAH".? Ojlr.t norepb 11 sH.rucrRtor

a Qyuxurlu or cpeAHero o6reua H Hopnrbr norepb Vrn:}t '. QHrrusuoe HanoJI-

.HeHHe c yrreroM norepb paBHo V'6:V&- il (rpala He npuBoAr.rrcn).

flpu anruucJreHrlu rpaQrr 9 ucno.rrsyror ynoMrHyrbre ycJloBuq K pacrlery rpaQtr 7,
flpra r(oropbrx KoFreqHoe HanoJrHeHue c yrreroM rrorepb V* uoxHo uaftru roJIbKo B ilpeAe-
aax VrnulV*2V*'.O6reu xorrocroro c6poca S (rpaSa l0) c yuetoM norepb HaxoAflr KaK
pasnocft MexAy QnxrunHsrru HanoJIHeHHeM, He otpaHHr{eHHbIM eMKocrblo, H no.nHrrtvt o6t-

eMoM BoAoxpaHHJ,rHrr lanpu HIIVS:y;-yrny.AeQuuur orAal{u ( rpaQa l l )  nosnuxaer,

KofAa QuxrHsHoe HanoJrHeFrHe, r{e orpar{HrreHHoe eMKocrbro, c yqeroM rrorepb Me}Ibr.rre Mepr-

soro o6reu a; D:V *n-V'q. @axrrqecx an or/'aqa U6 (rpaQa l2) npu orcyrcrBul.r AeQH-

[Hra paBHa nJIaHoBofi Unn (rpaQa 5); npu HailH.utv .4eQuqura paBHa U6:Unn- D.
flo Aasuur'r 6araHcosoro ra6rH,rHo-uuQponoro pacqerz crpoflr BcnoMorare.lrusni rpa-

Qux yc-nonHbrx Kpr4Bbrx o6ecneqesuoctefi KoHer{Hbrx HanoJrHeHHfi c yverou norepb, xoJloc-
rslx c6pocon u QaxruqecKl,rx orAarl AJIfl nepBoro roAa peryJILIpoBaHI,Iff.

Kpr.roax o6ecneqessocra .nrc6oro pegyJrbrara peryJrlrpoBaHr,rq, nocrpoeHFIafl c yrle-
ToM ToJrbKo oAHoro npuHflToro HaqaJrbHoro HarroJIHeHI,Ifl, fl,Bilrlercn yc.nonuofi. [nn xax-

,4oro H3 pacqerHbrx HaqaJrbHbrx HanoJrHeHr.rfi ecrr cBofl ycJroBHar Kpr,rBaq o6ecne,{eHHoctn
pe3yJrbrara peryJrupoBaHHfl. Bcnouorarerrurni rpaQux ycJIoBHbIx KpHBbIx- o6ecneqes-
,HocrH p$yJrbraroB pefyJrHpoBaHr.rfl crporrr B npflMoyroJrbHbrx KoopALIHarax. Ha ocu a6c-
dtgcc orKJraAbrBalor o6ecleqeHuocrra B AoJrfx eAHlIHqbl, B3ffTbre us rpaQrr 3 ra6.nurtu 15,
a Ha ocil opAr{Har - o6relrtr KoHerrHbrx Ha[oJrHeHHfi c yuerou norepb, xoJrocrblx c6pocoe
n $axtnuecr<r. {x orAaq ( .uanl iue rpaQ 9,  10,  l2-  pnc.85,  a) .

Vc.[osHsle KpuBbre o6ecneqesuocru xoJrocrrrx c6pocoB nocrpoeHsr npu6.nu)KeHHo,
TaK KaK AJI.fl HX nOCTpOeHHfl HeAOCTaTOTIHO TOqeK.

B .{acrg ycJroBHbrx KpHBblx o6ecneqenHoc'reii r(oHeqHbrx HanoJIHeHI,Ifi c yverou norepb
BcnoMorarensHnfi rpa$ux BKJrrorraer rpu Kpr.rBbre no qucry npr,IHflTbIX B pacrlere Har{arb-
Hbrx HanoJrHeuufi; oHH rBJrflrorcs Ba)KHefiuruuu xapaKTepncrl,rKaMrr p$yJlbraroB peryJlH-
poBaHHfl H HcnoJrb3yrorcfl AJrfl Bbrqr{cJreHHq H nocrpoeHun 6esycrosuolt rpunofi o6ecneqeu-
Hocrr. paccMarpHsaer\.rofi BeJrr{qr.rHbr. Eesycnoouyro (a6co.rrrornyro) Kpr,rByro o6ecneqensocru
KolleqHblx HanoJrHerrufi paccvuruBator H crporr c yr{eroM ecex ria.IanbHblx pacqerHblx
HanonHeuni i .

A.nq BbrrrHcJreHfia 6eaycronuoii xpunoii o6ecneqeu.noctu KoFIeqt{oro HanoJIHeHHfl
,ilpHMeHtIor Qopl'ty'tly no.nuofi BepoflrHocrH:

q25

Pnc. 85.  BcnouorareJlbHble rpaQltx l l :

4 - vc.[oB'], tx Kpl lBblx -o6cc-nc,tctt l toctt ' t  l (ol lcql lblx t tanonttctt l t i i  drat<rttuecxoi l  oTAa'l I I '
- 

;";;;;;; iopii"lr'il"' o-i 6"ry.no"Hbrx KprrBbrx o6ecneqetuocru rex )Ke BenI{qrH'

! , rn  nep lo fo  foAa pcry , ru rpoBanHn 6crycJronnbrc  Bcpo lT I IocTI {  I io l leq l lb lx  nanont te t tn i " t

no HHrepBarlaM nocr'IeAuiax ebrqucnslor npH olHornr (6espas'nia-vi:--i3i9y]:-1::::.":"t Hanorl-

HeHr4r.r no 3aBi4cr.rMocrn (80). Bst'{I4cneHHbIe Beposrllocrl'I KoH:qllI lT:i-:^t:]],f 
IIo HHrep-

BaJIaMAJISnepBo|oroAanpIIHI , IMaIoTsaBepof lTHocTHHaIIaf lbHbIXHa[oJIHeHHHcooTBeTcT-
Byroullx HHTepBaJIOB BTOporo foAa'" HaquHan co oroporo iora pefvrrnpoBa"##1"?"r"#HTr1n"4"""""#J;.Tff"":?"Tff;

tste nepbrrHocrll KoHeqHblx uano.nHesufi no

,{eJIax foAa, qro AaeT Bo3MO}KFIOCTb noJlytlHTb

fr. LIlfl AaHHO|O l/rilu HalqalIbHofo HanoJIHeHHg

rBHbtx I,IJIH noJIHbIx BepoflTHocrefi rogequslx

IHOTOJIeTHeM p ef yJI H p oB aHfiLr cTo Ka HacTyn a eT

He cpa3y, a oxtsarblBaeT rlepHoA HecKoJIbKI' IX JIeT'
--- -  

npit 'ae3or{Ho-roAnrrHotvr peryJILIpoBaHHH cToKa npu oAHoM Bo3Mo}KHoM HaqaJIbHoM Ha-

nonriair" cra6','ttsaUun xpransix obecne'{erlHocrefi pesyJlbraroB pefyJII'IpoBaHI'Iq HacTy-

i l a e T H e n o 3 A H e e B T o p o r o r o A a ' T o e c T b p e 3 y J I b T a T b I p a c q e T a o A H o r o I o A a f l B a f n r c n y c r o f t -
qHBbIMH.

IIpu ycrauoBI,IBIIeMcq cocToflHl'Ifl 6esycnonuan KpfiBafI o6ecneqessogrg KoHer{HblX

gano.rrneH'oif i  r ie gas'cl4T oT pactlerHblx Hano.lsesuft nepBoro roAa, npu 3roM BepotTlrocr '

KOHerrHbrx HanoJrHer{I{fi no r.IHrepBa,'IaM n-IO rOAa paBHtlIoTCtI COOTBeTCTByIOU\HM BeJIHqI',IiIaM

a* l - ro  roAa:
(V *) 'u,:  (V")" '  (83)

q00
o

N D E
9tLu

0,7[ 1,00 p

(v *),:

rAe - 6esycnoBHae BeposrHocrb KoHerlHoro HanoJIHeHIzfl B n-rt ro4yi
-- 6esyc.roBuar BepctlTHocrb HaqaJlbHoro HanoJHeHHfl B n-M roAy;
- ycJIoBHar BepoqrFrocrb KoHeqrroro HanoJrHeHlta V* npI,I nplrHtroM HaqaJIbHoM

HanoJrueHr.rvt Vrr. Vcaonnue Beporrrrrocru 6epyr no gaAaHIIbtM ulrepBaJlaM
Kor{eqnbrx uanonrteuni i .

.(.rrn nepnoro roAa pefyJrHpoBalrnn 6esycJroDnbre Bepotrrtocrlt ItartaJIbI.lblx lIanoJI-
sesufi no HHrepBaJraM npHHarbrx KorreqHbrx HanoJlHeuufi paruu eAHHLIqe. C xaxlofi yc-

.nonrrof i  xpl rnof i  o6ccnc' rcrrr rocl 'u KOrrer l r r r rx I rzrr roJrnct tnf i  BcnoMonarei lL ' l loro npa( luxa ct t t l '
IvtaloT ycJloBilbte BeporrTlrocTu KoHerurbrx Hanor'i lrettHii c y.1g19M noTepb, KoTopble ocTarcTcg
nocrorHHbtMu Ha nepHoA pefyJlHpoBaljHt
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v 
"n*,

v* ,  o

v " n u

(V*)v (V,,),,
v*. o

(80)

(v*),
( ' /  r) ,
(V")v

( V * ) v :  P i - P i - t '

fAe pi- o6ecneqeHHocTb HaHMeHbuero B liHTepBare
norepb;

pi-t - o6ecne,{eHHoc% sas6orbmefo B HHTepBaJIe
flpousne4eHl4e ycJIoBHofi neponrnocrH KoHeqHoro

cJIoBHyIO BepotrHocrb ero Hal{aflbHolo HanoJIHeHHtI
KOHeqHOnO HanOJIHeHUt C yqeTolvl norepb:

(7 ' ) i :  (V ' ) v  (Vn) ; .
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KOHeqHOro HanoJIHeIIUfl C yr{eTOM

HANOJIHCHI, I f l .

HanoJrHeHrafl B HHrepBane ua 6esy-
cocTaBJrreT qacTHyro BeposTHocTb
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[.na lasa_r'r-qHbrx K^pr.rgbrx_ ?!H Bep_onrHocru no HHTepBaaaM cne.qypuue:
npu Vrr:V*.o l-0,85; 0,85-0,db; 0,05-0;
nPu V":/cD l-0,95; 0,95-0,25; 0,25-0;
nPu V":\ / , io.,  l - l ;  l -0,50; 0,50-0.
Vllsoxeuueu'neportnoctefi saqaJIbHblx HanoJrHeHr,rfi ns,rpa$sr 3 ua yc.nonHbre BepoffT-

HocrH KoHeqHbrx HanoJrHeHHfi nocrpouuo (,qaHnue rpas 4, 5, 6 riaa uepr-or; noJyrraror raK
Ha3blBaeMble qacrHble BeposrHocrH, Koropbte I{ garrr4cbrBaror B Te xe rpaQrr nol ueprofi.
[.rrr nepeoro roAa gra onepa[Hff He usMeriner BepoflTHocrl,r no r{HTepBaJraM,Tax KaK yMHo-
)Kaor._Ha eAIrHHuy. OAHH as rpex Bo3Mo)I(HbIx BapHaHToB HarIaJIbHoro HanoJIHeHut B np6-
Itepe (Vn:l/"ny) npHHHMaIor sa ocnoBHofi c nepoaruocrrMu no r.rHTepBaJraM B KoHrIe flepBo-
ro roAa panHuMu 0, 0,50 u 0,50 (gauHue no1 ueproli). f lo,rryuenHbre BeJrHqHHbr sangcbrBarcr
n rpaQy 3 AJlq BToporo fola peryJIHpoBaHHq KaK noJrHbre BepoflrHocrn HaqaJrbrrbrx pac-

qerHbrx HanoJrHeHr.rfi. f locrpoqHo nepeMHoxaror AaHHbre rpa$u 3 na yc.nonHbre BeporrT-
Hocrtr KoHer{Hbrx HanoJIHeHHfr, nocrorHHbre gr{aqeHkrq Koropbrx npr,rBeAeHu a rpaSax 4,
5, 6 ,4.nn Bcex Jrer perynprpoBanrrfl. f lo.ny'terrrtr,re i lpolrsBcAenr.rrr 3anHcbrBarcT nol ueproft
D Tcx x ie lpar l lax KaK qacrnbrc BcporrTnocTrr .  t lac ' r ' r rbrc Dcpol 'nroc ' r ' l r  Korrerrr rb lx HanoJI t terrxf t
cyMurapyrcT no BepTHKaIIH lutfi. rpex I,rHrepBaJIoB (rpaSst 4, 5, 6) B npeAeJrax roAa. nofly-
qeHFrbre cyMMbr npeAcraBflqror BepoflTnocru HaqaJIbHbIX I{a[o,'rHeuurt rperrero roga UJIH
Bepoarr{ocru KoHeq}rbrx HanoJrHe}runi nroporo foAa B npeAeJrax uHrepnaaon. B npuMepe
pacqer 3aKaHquBaeTcg rlerBepTbtM foAoM, npI,I KoTopoM BepogrHocTH KoHerrHbIX HanoJI-
genutl MaJro orJrHqalorcr or aHaJIorHtrHbIx BeJIr{qHH no HFITepBaJraM Aflq rperbero ro4a. flo
AaHHbrM uoc"neguelt crpoKH ta6"uuqu l6 a,rys KoHIIa qerBeproro ro,4a peryJrr{poBaHnrr crpoflT
6eaycnoeHyro KpHByro o6ecneqeusocrh xoHerrHbrx HanoJrseuuft (puc. 85, 6). 9ncno Jrer pe-
ryJrr4poBaHnn'Ao cra6unvtsatluu a6conrcrnori xpunoii o6ecne,{eHHocrn KoHeqHbIx HanoJr-
sesuri onpeAeJlrrer nepr4oA nepBoHaqaJlbHoro HanoJrlleHr.rfl Bo/(oxpaHnJrHrrla.

!,nn onpe,rleJrer-rHr u ,qa.rsueiiruero nocrpoeuur a6connrrrblx r{p[BHx o6ecne'{egtrocrer.i
$axruuecrnx orAaq H xoJrocrblx c6pocon, paBHo I(aK [r Apyrrrx pesyJrbraroB peryJrnpoBa-
HI,tfl, Hcno,lb3yror BcnoMorarerbl-rbre rpa$nxu ycJrorlubrx KpHBblx o6ecneqesHocrtl l{cKoMbtx
BefluqHH (cu. puc. 85, a) H sllaqenurr BepoqrHocrefi xoHe'{Hrrx HanoJrHeunii npr.r npHHrrrbrx
pacrrerHbrx HaqaJlbHbrx I{anoJIHeHHflx, B3flrbre npu saBeptueHnH pacqera ra6.nuqrt l6 no
nocJreAuel{y roAy co cra6u.ntnstM 3HaqeHnervr Beporrr}rocrepl no ?r}rrepBaJraM Kor{eqrrbrx
Ira[oJrHeHHii. Pac'rer [poBoAtr atlaJlorutrno BblqHcd'rer'rnlo Beporruocrtr l(oHerrrrbrx franor-
uesnfi no Sopnryne no.nnofi BepoarHocru s ra6nw\e 17 "

u nnn
(uo):  )  (u,1)y ( l /n) ,

U
MI'I}I

r,4e (U6,) - nofir{atr BeporrrHocrs $axrnuecKHx orAaq;
(Uoiv - yc,'IoBHal BeposrHocrb $axruuecxnx orAaq npH gaAaHrroilr saqarsHou- 

HarroJrHeuuu V 11;
(y") - noJIHaff BepoqrHocrb KoHeqHoro HanoJrHeHrzs, Koropafl 6epercr no'ra6nnue 16 lr

I(OHCqHbIX HANOJIHCHI,II,I.

B rpaQy 2 no utttepBaJlaM llpanrrrbrx HaqarbFrbrx HanoJrHeHHft sannclrsaror Koneq-
Hble p$yJlbrarbl pacqera rlo ra6nnqe 16. HaA veprori r rpaQax 3, 4, 5,6 ra6.irnqu 17 sa-
nucriBalor ycJIoBI{bIe BeposTHocrIl QaxruuecKux orAaq tro ux HHTepBaJraM, BbrrllrcJreHHbre

T A D J I 1 4 U A  1 6

lI ep u o4sr

V c n o n u r t e ,  q a c r u b l e  H  n o J I H b I e  B e p o t r H o c r n
l ( o H e q l r b t x  H a n o . n H e H u i l  n o  H H T e D B a J T a M

5 0 - 5 0 5 0 - 5 6 9 I  sos-sos

1-r? noa

50

3r0

569

I  - 0 ,95-T;i;-
l - 0 ,95-T;65-

l - l
0 , 0 0

0,85-0 ,05- 
0J0-

0 , 9 5 - 0 , 2 5
,  0 , 7 0

I -0,  50-TtrO_

{)  .05-0-o 
il05-

0 ,25-0
0 , 2 5

0,50-0-TFo=-
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T A B J I H I I A  1 7

tr Ipunrraa [oJrHae
Hocrs (V*)

aenonr- 

[

50

3 l 0

569

50

3 1 0

569

0

0 , 5 0

0 , 5 0

n n c

0 , 6 0

0 , 3 7

0 , 1 5
0

0 , 0 5
0,025

0
0

0 , 8 0
l-
0 ,70
0,35
0 , 5 0
0 , 2 5

0 , 9 0
o;Ora
0 ,7Q
0,44i
0 ,50
0 , 1 7

0 , 5 0

0,05
t-
0 , 2 5
8 , L 2 5 -
0 , 5 0
Tfr

2-ri ro,q

3-i'r rol

f]o.rnas BeponrHocrb KoHerl-
Hono Hano"rHenna (Y*)

'f lo.unas BeporrHocrb KoHeq-
Hono  Ha l ron r ieu r ra  (V* )

0,03 0 , 6 0

0 , 1 5
0,004
0,05
0,03

0
0

0,004
0 , 0 5
0;m

0
T

0,80
il0ta
0 , 7 0
0 , 4 2
0 , 5 0
0,  185

0,37

0,05
0,002
0,  25
0 , 1 5
0 , 5 0
0 , 1 8 5

0 ,34

0 ,

H a q a n s H o e  H a n o t l r e H n e  I {  e r o
BEDO'ITt IOCTb

Vcnoanr, te ,  qacrHrte H noJlHbre BeDof fTHocrr l
$ a x r u v e c x l r x  o r A a q  n o  u n . r e p i a . n a u

( vn)

0,035

0,635

0,330

I  -0 ,87
0,004
l - t r

0
l - 1-T-

0,004

0,87-0, ,rr0
0 , 0 1 3
I - t

0
l - l-T-

0 , 0 1 3

0,50-0
c0-itr
l -0

0,635
l-0

0,330

0,993

4 8  4 , 8 - 4 S 4 , 8  
|

4 8 4 , 8 - 6 0 0  
|
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0,03 0 , 6 3
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3 1 0
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0,03

0 , 6 3
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fIo.nHas BeporrrHocrl $ax'r'u-
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0 , 0 0
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Pac'Iet AJIff HaxoxAeHuq a6co.nprHori xpunor'i o6ecneqesuocrrz xoJrocrux c6pocon
rIpHBeAeH n ra6nuqe 18. l lpu pacrlere HcnoJrb3yror raxxe Qopuyny no.nuoft BepoqrHocrg:

(s): (S)v (V)n'

xAg]S) - noJrHaff BeporrHocrb xoJrocrbrx c6pocoe;
(S)V - ycJIoBHas BepoflrHocrb xoJlocrblx c'6pocon npn rrpr.rHflroM Har{aJrbHoM HanoJr-

HeHHH BoAoxpaHHnurr[a V".
(y") - no./IHaff BepotrHocrr Haqanrsoro HanoJrHeHHfl npn ycraHonr,rBrrrefica rpunoft

o6ecne,{eH Hocrl{ H ano,ruesult.

^ flpe4e^nrHblMll 
^fRu"yllr*H 

HHrepBa,roB xorrocrux c6pocoB cJrylKar 0-0 u Sru*.-
-Sr"ry.i 

9"u*c:1050. Ha4 veprofi eanHertsalor ycJloBHbre BeposrHocru, nonyqeHHbre
npu o6pa6orKe AaHHbIx, cHsrbIX c ycr'IoBHbrx xpunui o6ecne,{euHbcreri xo.uocrux'c6pocon
rlo rpaHHIIaM HHTepBaroB npl HarlatbHbrx HanoJrHeHr.rrx. Pac'reroN{ HaxonflT noJrgble
BepoflTHocrr.r xoJrocrbrx c6pocon no r.rHTepBaJraM rrocJteAHux.

[IoAo6nbIM ]I(e o6paaorrr orpeAeJrflror Kpr{Bbre o6ecneqeHHocru H Apyrne
n A 4 t t E r  6 d m Y  r  l -  - ^ - - - - - ^  ^ - .  o

ijesyJib'r'a'ibi peiyfiidpoBaH'ifr, cToKa (r,loii(i16gtefi. gHeDrooT.lr.aq u Ap.).
!,na pacveroB npeAJIo)KeHbI aHarnTuriecKr.re ypaBHeHnfl, rro3BoJrflrorqge r4g-
6ex<am rocrpoeHl'I fl BctloMorareJlbHbrx rp aQH xon, p aep a6oraua nporpaMMa
p acqera no MeroAy Bep ofl rHblx Bap H a HToB H a sJreKTpOH HO- Bbrqr{cJrHTeJr b Hbrx
MAIXHHAX.

trns rzA_po3-Hepferr{Ku MeroA HcnoJrb3yercfl B cJreAyroueM BHAe. Bcno-
MorareJlbHblfi 6a.[aHcosltil pacqer BbrnoJrHflercfl r{aK npu pacqere BoAo-

He orJlnqarorcff or H3JIox{eHHbrx Bbrrue AJrfl BoAoorAarr H c6pocoB.
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H exorop ne n p o rp aMMbI AJI ff p acrreroB p eryJru p o BaHH fl yK a3 a HHbrM Mero-
AoM nprr rroMorqu aJIeKTpoHHo-BbrrrHcJrr.rreJrbHF,rx MautltH pa3pa6oraHbt B
MocNoscr{oM r '} IApoMeJIHoparHBrtoM Hr'rcrrrryre i l  Bo BcecorcgHoM HayqHo-
HCCJreAOBaTeJrbCr{OM r.rHCTHTyTe |HApOTeXHVKLI 14 MeJrHOparIHr.r.

I n a n a VII. CIIEUI,IAJIbHbIB BOIIPOCbI PACTIETOB
PETYJI I4POBAHI{,fl CTOTTA

$ l. PeryJrl4poBaHrie crona Ha rrepeMeHrrbre opocr,rreJrbnbre lropMrrr

lllzpoxoe BHeApeHHe opoueHHfl ce,rrbcKoxossficrseHHHx KyJrbryp sa
npeAeJIaMH 3acyuJll4Bofi 3oHbI [orpe6oBaJro pa3pa6orKH MeroAHKtr p ac-
qera BoAoxpaHLIJII4Iu Ha HopMbI opolxeHr4q, Koropbre Moryr 6urt [epeMeH-
HbIMH H OTpaxarr XOne6aHI4fl rroroAHbrx ycJroBr4r? r{ ecrecTBeHHofo yBJrax{-
H C H H ' .

B solle AocraroqHoro yBJIax{HeHHr aracrb norpe6Hocrr.r B BoAe cerbcr{o-
xo3sficrBeHHbIX KyJIbryp o6ecnequBaercfl ecrecrBeHHbrMr.r ocaAKaMH
H BJlafo3anacal'{fi B noqBe. B 3acyIUJILIBble roAbl AJrfl nHTaHI4fl pacTe-
uufi rpe6yiorcfl AonoJIHHTeJIbHo 6onlruue o6reuu BoAbr Lts BoAoxpaHr{-
JIHIqa. B roAbl noBblueHHofi BJIalKHocrr.r npu AocrarorrHoM KoJrgqecrBe
ocaAKoB Bo BpeMq BererauHH pacxoA BoAbr r43 BoAoxpaHHJrr.rula coKpaulaeTcff
Ao MHHHMyua. IIpu pacqeTe BoAoxpaHLIJIHUI Ha nepeMeHHbte opocHreJrbHbre
HOpMbI yr{I4TbIBaerCtI 3aBLICHMOCTb rrOCJreAHr.rX OT TeX HJrH HHbrX fr4ApoMeTeo-
pororrqecKr4x Qaxropoe (oca4xvt, 4eouqur BJrax(Hocrr{, npoAyKTHBHbre
BJIarO3aIraCbI). j..,

Opocu're.rlbHble HopMbI I,IsMeHflIorcfl B rxupoKr4x npeAeJrax r{ saBr.rcflT or t

ocaAKoB B rIepHoA Bereraut4l{ H Apyrr.rx KJrHMarr4r{ecKHX Qaxropon, Koro-
pble Mofyr 6urn He cBfl3aubl HellocpeAcrBeHlro c BoAHocrblo foAa lrJII,I ne-
pHoAa BereTaquu. Ma.[oeoAHbrfi ro.U HJrH ero Me)KeHb He o6ssarenbHo 6br-
BarcT 3acyuJrr.rBbrMr{.

B soue nepeMeHHoro yBJIa)KHeHafl opocureJrbHbre HopMbr no roAaM Moryr
MeHflTbcfl HecKoJIbKo pa3. llpu pacueTe Ha MaKcvrMalrbHoe BoAorrcTpe6ne-
HHe no MaJIoBoAHoMy pacqerHoMy roAy AJrr HaAOKHocTH AeJraercs ABorlHofi
3anac eMKocTH BoAoXpaHuJILxt\a H oTAarIu. llpn sToM yMeHb[raeTcf opouae-
I \ tAcI  nn. t rT l tnr -  Lr  crnr{  r lnnH.)nr l - rar  rJA Trnrra l r r r -a\ /a ,Tnd rJ^r t  -o-or"arr r r^ , ' ,  - -^v A u  ^ L  r v  r ^ v  r r v r r v d r D J J L r ! / r .  r  r y f l  r r u P \ - l v l r - f t n \ J l l  l - l r . / l \ J -

i l\a4r4 oporxeHr.rfl o6ecnequBaercfl 6o"nee pauvoHaJrbHoe HcloJrb3oBaH[re
cTor{a H cHr4)KeHHe yAeJrbgofi cronMocTH opoueHufl.

,II..rrl pacrlera BoAoxpaFIHJII{ilI _rla ilepeMerrr'rbre opocHTeJrbr-rbre HopMbr
npHMeHsIoT pa3JIHqHbIe MeToAbI. Pac'{er npoBoAflT c npHMeHeHr4eM KaJreH-
AapHbIX prAoB Ha6fiIoAeHufi u o6o6IqeI{HbrMH cnoco6aMu. flpra Harrzrq'vvr Ka-
JIeHAapHoro PsLa ruApoMerpr4qecKHx sa6nrcAeHufi rrpoBoArr conocTaBg-
TeJlbl'lble pacqeTbl no .6a.naucoBoMy MeroAy. B pacr{erax HcnoJrb3yroTcff
ua6,nroAeuHble pacxoAbl [I opocuTeabubre HopMbr AJrfl Ka)KAoro KoHKper-
Hofo foAa c ero noroAIlbIMH ycJIoBLIflMu. B 6anaHcoBbre ra6nnl1rr noJryqeH-
HbIe orAaql4 BBoAsr rlo roAaM nepuoAa peryJrnpoBaHvrfr. I4sNaeH.rraBocrb
BoAonorpe6.[eHIaq npH gToM yqHTbrBaercs aBToMarHqecKr4 Lr He 3aBHcHT
or HaJIHtIHflvrtrrr4 orcyrcrBl4g KoppeJrqrusHofi cBfl3u cror(a c orAaqeft. Tpe-
Syercn JIHITIb BbITIoJIHHTb ycJIoBHe npaBr.rJrbHoro Ha3Har{eHHfl orAaqH A.1^fl.

0-0-0-

0-0-T-
0 , 1 2 - 0
T;dar
0,040

0-0
0

0-0-0-

0-0
0-0

0

T A E J I H T I . I ,  1 8

I - l  a q a l r , r r o c  t t  : r n o J l n e r r  u e
D e fo  Bepo 'T l tocTb

Vc. lo r r r r r , r t ' ,  r t  ac r l r  Inc  t r  noJ l l r r rc  r ioponruoc , t . l t  c6pocor
no H i lTepBaJraM

(I'") 0 - 5 3 0 b 3 o - 7 B b  I  z s s - r  o s o 1 0 5 0 - r  0 5 0

3 1 0

569

flo.ruaq
c6pocoe

0 , 0 3 5

0,635
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BepoflrHocrb
(s)

1-0,25
0,026

I  -0 ,  50
0 , 3 1 8

I  - 0 , 9 5
0,049

0,393

0,25-0
0 , 0 0 9

0,50-0  ,  l2-dZEt--
0,95-0 ,22--Opd8-

0 ,459

0-0
0

0 ,  l2-0-0;0i6-
0  , 2 2 - 0 , 1 2

0,033

0 ,  l 0 g

,npu noMouln BcnoMorarerbHoro rpaQuxa 1nr
pyfl AaHHbre pacqera nog ueproft (rpaQrr 3, 4,
BaJIOB B BepTfiKar'rbHOM nopgAKe, noJlyqaloT
flo pesynsraraM pacqera crponr a6conrorHyrc
qau (puc. 85, 6).

r(axAoro rraqaJrbHofo HanoJrHelrug. Cvurwil-
5, 6) e npeAeJrax saAalrHbrx rpaHHrI rinrep-
noJrHbre BepoflTHocru QaxruuecKfix orAarr.
KpraByro odecneqenHocrlr QaxruqecKux or-
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KaxAofo KoHKperHollo foAa B 3aBHCT,IMOCTH OT OAHOTO Wg Kilr4MarHqecKHi
Qaxropon H noJrb3oBarbcq sroft 3aB'c'Mocrbro np' eKcnny"ruu"*:---t'"ll

finn np u6JI [x(eHHbIX p acqeroB MHoroJrerHero peryJrnpoBaHr.Iff cror(? Hil.
IIepeMeHHbIe opocHTeJIbHbIe HopMbr npr.rHuMaror cJreAyrorrlue nonoxeulrir,ii
H-AonyueHHtI. O6ecneqeHHocrb orAarrH pd paBla AorroJrHeHur ao iOO/r,l;
o6ecneqesHocr, roAoBoro croKa p,-Id}--- p, fAe p - o6ecnfr.""oad.t

j : , ,  t .roAoBoro croKa. OrAaqa u croK - [epeMeHHbre BeJIHuHHbI, vr*,retor''iti$
eAnsuft 3aKoH pacrpeAeJrelufr. Ae$nuur cioxa 3aBHcHr or AByx n.pa**"-.;;H
Hbtx c'r'oKa w oTI.aqv.

Mno ronerHlolo cocraBJl ntou{yrc non eg uofi eMKocrH BoAoxp aH vrilLrr\a riu-:i
xoAflr ctleAyrcquM nyreM. flo xaneHAap HoMy p ffAy ruApoMerpuqecKux Ha6.,rffi
moAesu fi Bblq HCJI fl tor eno crart4crHrlecKue rap aMerp u ( Hop n,ty, roeQontluen:i
TbI H3MeHIIHB..TH H acHMMeTpI,IH) H cTpoflT *p""yb ;d;;;.;;;;fi;;;;;, .ii':

l r  V  M\g l  . .  : -  j l ,

AHa.norH,rH'rl npneu o6pa6ot"/ ;pil;;;ri^" 
'u 

otrorreH'H opo.rr.n;: i,#HbIx HopM. Ans.Psaa Hx 3Harleuufi^nponoAsr crarucrurrecKyro o6paOorry, ri

*1,11:11Y:xoaQQuqHeHrbI PgAa I'I crponr KpHByro o6ecneqennocir.r oraaq. .
mHol'oJlerHlorc cocraBJlgloqyn no,rresHofi eMKocrH npHpaBHHBaIor M8K1 ,,,;1.
cHMyMy AeQnqura:

F** : D"u,.. : (asKpon- Koo) n,

rA9 9o 
- ocpeAHeHunft xoa$QuUneHr 3aperyJrr{poBaHg s (Hoprnra) ;

Ko, - MoAyJrbHbrfi xoaQQnqueHr croKa za n ier, panHuft 
^

' f

": !_@o+r;
V n

n - qvcJlo Jrer,.- rrpH Koropou o6pa3yercfl MaKclrManrstrrft AeQnuur;
Kpo, - ruro4ynruufi 

- 
xoafQraunegT orAarru 3a n Jrer, panHufi' r

#-Q'oo-o* l ;
y n

cono - xoaQ$Hqr{eHT H3MeHqHBocrn brAaqn 3a n iler, paenwtt fu
Coo

v r v r  t  l r q u r r D t r L  l / a -

Ha seAocrar.H AaHHoro rrp'eMa pacqera o6pa'1anH BHr.rMaH ^" {rrt: ' : 4:1,':yrv rrprlErvra p4ulsra uupaulaltn tsHkIMaHHe MHorHe
HCCJreAOBarerrH. M. B. floranon, orMeqaff ero hpu6JrH)KeHHOCTb, VKa3br-,vKa3bI-
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cropoHaMn KBaApara, Aaer HcKoMoe 3HaqeHHe o6ecneqeuHocrn zy IIoc-
Tynafl aHaflorur{uo H AJIfl ApyrHX z; crporrT ee r(puByp o6ecneqeHHocrH H
HaxoAfT zp. t

HMeercq raKx(e u pacrrer npu Hafir.rr{Hu KoppeJrflTneHor? cBt3H MexAy
croKoM r.r orAaqefi rpaQoauaJrr4rHqecKHM cnoco6on M. B. floranona.

$ 2. t(ouneucrrpyrcqee peryJrr{poBaHue crofia

B cnyuae KoMneHcupyrouero peryJrr4poBatkrfl croxa BoAoxpaHHJrHrqe
pacfloJraraeTcfl Ha peKe HJrr,r ee npHToKe Bbru]e no TeqeHHro cTBopa BoAo-
npHeMIIHKa.

Bo4oxpaHaJrurqeM peryJlupyercfl croK Jrurrrb c qacrr4 Bcero eo4oc6opa:
Cror c ocraJrbuofi noAoc6opHofi nJroqaAu or BoAoxpaHlrJrurrla Ao crBopa
BoAonpHeMHHKa ocraercfl He3aperyfiHpoBaHHbrM.

ilpocrefiuran cxeMa KoMneHcupyloqero BoAoxpaHrrJrurqa cocroHT H3
AByx ycraHoBoK: eepxuefi, Koropas BKJrroqaer BoAoxpaHr,rJruue c nJrorr,r-
uofr fi_ peryaupyer croK ToJrbKo qacrn 6accefiiia, n uux<uefi, Koropafl
sa6lrpaer ero co nc'ero 6accertua.

floxa Hlrx(Hflfl ycraHoBKa o6ecnequBaercfl croKoM c He3aperyJrupoBaH-
noir qacrH 6accefiHa, BoAoxpaHuJrurrle ue cpa6arbrBaercfl.

Bo npeua noJroBoAb fl t4[rr4 naBoAKoB aroro croKa c nJroulaAu nolob6opa
Mex(Ay ycraHoBKaMV oKa3blBaercq BnoJrHe AocrarorrHo, qro6H yAoBJIer-
BopHTb BoAonorpe6.neuue HJrH BoAorroJrb3oBaHHe y HHlKHero crBopa. KorAa
He3aperyJrupoBaHHlrf,r crox Bbr[re rpe6yerraofi or4aura, B BepxHeM BoAoxpa-
HHJIHIqe aKKyMyJlupyercfl croK H npoucxoAnr c6poc Jrurrrb caHnrapuoro
pacxoAa B HH)KHHfi 6leQ (lu6o pacxoAa BoAbr, o6ecnequsaroulero 6ecnepe-
6ofinyro pa6ory ilpoI\{bInIJIeHHbIx r,r KoMMyHaJrbHbrx no4osa6opoB, pacnoJro-
xeHHbrx Ha yqacrKe or crBopa nepxnefi Ao crBopa suxHefi ycrauonru).

CaHurapHufi pacxoA HrrlKe BoAoxpaHHJrHrrIa rrpHHuMaror rrocroflHHbrM,
paBHbrM MHHHMaJTbHOMy 3HMHeMy HJrH JreTHeMy paCXOAaM.

kls no4oxpaHnilr4u\a B nepuoA Mex{eHr4, KorAa croK c He3aperyJrupoBaH-
sofi qacru no4oc6opa se o6ecneqr{Baer gaAanHorl orAar{H B Hn)r(Hery{f,,TBope,
,(eJlalorcfl nolycKu AJIS KoMneHcaqHH,aeQuunroB pacxoAos. BoAbxpaHr.r-
- r IurTTc na6orae 'n R cnnlwrJ l - Iy  \ /nrnnrrq l r  ncnrr r t l tLr  nnTT\ /nrnr l  r re l rarJqr .v?. ra. '  r r

r r v r t r v r r r r t v . r v r ,  I

IXHpOKHX npeAeJIaX: BO BpeMff nOJTOBOAbfl OHH CHH)KarOTCfl AO Mr4Hr.rMyMa,
B Apyrue nepuoAbl cruIalKuBarcr xone6anrfl. pacxoAoB c He3aperyJrupoBaH-
Hofi qacru no4oc6opa.

Pexzu pa6oru KoMrreHcl{pyrcqero peryJrnpoBaHvrfl croKa noAr{HHeH
noryr{eHurc uau6o.nrruefi orAaqu B HH}KHeM crBope. Tpe6yeMar eMKocrb
BoAoxpaHHJIHrqa npr4 KoMrreHclrpyrcueM peryanpoBaHnu croKa 6onture,
qei\{,qrrr BbrpaBHr{BaH:afl. croKa roJrbKo cBoefo 6accefiHa. Teu He MeHee rryreM
I{OMrreHCI4pyrolilefo pefyJlHpoBaH[fl, HepeAKo Eo3Mo)KHo oTHocHTeJrbHo He-
6o.nrrultvt BoAoxpaHr4JIHIrIeM Ha npr{Tor{e 3aperyJrupoBarb croK 6o.rruuoro
6accefiHa. 3ro 3aBLrcHT or coorHo[reHlrfl pacxoAoB c 3aperyJlnponauuofi
rlacru 6accefina x 4eQauuraM croKa Bcero 6accefiHa B crBope suxHefi
ycTaHoBKr,r. i

Pacqer MHoroJlerHero H cesouHoro KoMneHcr4pyroxlr4x BoAoxpaHuJrurrl
npoBoAflT no r{aJreHAapHbIM pflAaM cToKa, cocTaBJreHHbrM Ha ocHoBaqvr4
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Puc. 86. PacqerHas cxeMa oAH-
HOITHO|O KOM[eHCHpyrOqerO BOAO-

xpaHHJrHUIa.

AaHHbrx ruApoMerpuqecKnx ua6nrc4eHuit; , -
r4{tr4 crarucr[qecKr{ ra6nuquo-[nQpoquu :

HJrH rpaQuuecKHMH 6a.nauconbrMu npue;
MAMH.

flp" ra6nu',rrro-uaSponou 6a"naHcoBoM'
ilpr.reMe rpnMeHstoT cJreAyrcrqyrc cxeMy
p acr{ eTa KoM[eHCIz P YrcqerO ;p er]Jr H p oB a Hr,Ifl
cToKa oAHHM BOAOXpaHHJTUqeM Ha npH-
roKe. Crponr coBMerqeHuur? nugporpaQ cro-:
Ka 14 oTAarrH B HI{XHeM CTBOpe BO.{O38- ,
6opa, no KoropoMy orrpeAeJrflror o6reurr
Ae0rauuroe A He6rnxos v Lrx B3ailMHoe
qepeAoBaHr4e 3a noa (prnc. 86).

ilns Haxox{AeHrdfl noJre3Horo o6reua
KOMrreHCHpyroqefo BoAoxpaHr.rJrr4llla, Ha.

BpeMeHr.r Ao6e-

T A B . T I A  T I A  1 9

q

Kon"rleHur u c6pocon Ha coBMerr{eHHoM rpt:
$nxe pacxoAoB peKH u orAar{H B crBope soAosa6opa or JtvrHr4v or1aqkr q
orKJraAbrBarcT BBepx Berr4r{HHy croKa B crBope nJrorHHbr Qo (nepxHufi
crnop). Op.UuHarbI croKa H orAaqu rroJryqarorcfl 6es yqera epelraenu-Ao6e-
taHrfl, BoAbI or crBopa BoAoxpaHLt.ttlttquofi nJIoTr4HbI K cTBopy no4oea6opa.
Hs6rnoqsntti crox B BepxHeM crBope o[peAeJrffercff nJrorrraAbro, orpaHn-
qesuoft nusuer? orAaqH v orpe3KaMrr rHApofpaoa e BepxHeM 14 HH}KHeM
cTBOpax.

O6tenr H s6Hroquoro croKa (saurrpnxoBairHaff ri.rroqaAu) conocraBJr flror
c AqHqHroM croKa B crBope soAoga6opa u onpeAerrflror nonegHuft o6rent
KOMneHCH p yrOUefO BOAOXp aHr{Jr r.rqa.

Pacqer npoBoArr s ra6nuquor? $opue c yqeroM norepb r{
raHns (ra6n. 19 6es ux yuera).

IIo npunflrbrM HHrepBaJraM BpeMeuu (uecnu, AexaAa) n rpaSax 2. .5
3arlncblBator LI cotlocraBJrflror croK rz orAaqy B HHX{HeM crBope no4osa6opa.
lpaQy 6 eanonHtlor AaHHbrMrr o ecrecrBeuHoM croKe B crBope urorr{Hbl
BoAoxpaHr.rJrHrqa, pefy/rupyroulefo croK co6creeHHoro 6accefina. B rpaQy
7 ganwcarbaror us6rtroqHuft npraroK KaK MeHbrrree H3 qrdceil rpaQ 4- w, 

-6.

flo.resHrrfi o6renr BoAoxpaHvJrr4rya onpeAeJrsror no a@uuury (rpaQa 5)
rIpI{ oAHoraxrHofi pa6ore krJrr4 ilpr4 coBMecTHoM paccMorpeHHr{ uepelonaunfi
Aefinuraros H r.rg6HrKoB (rpaSn 5 u 7\ npr4 AByxraxrHofi pa6ore. "

flo"negsrrfi o6tervt KoMrreHcnpyrouero BoAoxpaHnJrr4r\a He Mox{er 6um
MeHbrrre rroJre3Hofo o6teua, notpe6noro AJrs pefyJrupoaatLrfl, croKa co
Bcero 6accefiHa B crBope no4osa6opa. l
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o6oguadar paexoAbr npr.rroKa w orAarra nepxHefi ycraHoBKH rrepee
Q, H g* a pacxoAu sr,xnefi ycraHoBKu - qeped Qo H'gt, 

"uioar", 
qTo

croK c HeperyJrr.rpyerraofi qacrr.r 6acceftsa paeeri Q,r I Q".- pacxoA orAarrH
: :lP9pu BoAoxpaHunnrqHor? rrrrornHbr paBeH Qs:Qt -(Ql- Qj, a pac-
xo4^ B crBope BoAonpreMHHKa (ecn rJrorqa,(b no,4oc6op a) 

'qt:ir*.

* (Qe-QJ .

r u a n a vIrI. PErvJIuPytoIqEE BJII{flHIrrE BOAOXPAHIIJIIIE
rrA MAI(ClrMAJrbHbrE pAcxoAbr BoAbr

. flpu peryJrHpyroqeM BltuflHrltr BoAoxpaHHIrHrlt: raAporpap roJroBoAbfl
(nano,4xa) rpaHcSopMapyercfl B rrcAporpa$ c6poca, uaxclluanr,Hue pae_
xoAbl yMeHbualorcfl, naBoAoK .pacnJracrbrBaercfl. llpn pefyJrHpoBaHHH
croKa BbrnoJrHrror pacqer rpaucsopMarrHr.r naBoAKa (no.rloio4ig) xax ann
NPOEKTI{ P YCMbIX, TAK I.I AN g, ACfi CTB YIOIIIH X BOAOX P A HI,IJIHIII.

Vqer rpaHcQopMar\Hr4 naBoAKa B BoAoxpaltlrlr]\ax [o3BoJrqer yMeHb-
tlTo, pa3Mepbl no4oc6pocHblx coopyxeHult. floc"neAuue paccqnTbrBarcr
yx{e He Ha MaKcHMaJIbHbIe pacxoAbl IIpHTOKa, a Ha 3aperyJrr.rpoBaHHbre BoAo-
XPAHHJIHIqCM C6POCHUC PACXOAbI, YMCHbIIjCHHbIE 3A CIICT AKKYMYN flLTUH
rracTLI cToKa eMKoCTbrO BOAOXpaHwilHnJ\a.

' VsenzqeH[e eMKocrH BoAoxpaHHilvrn\a rro3BoJrrer aKKyMyJrgpoBarb
6onrruyrc qacrb raBoAoqHoro croKa H coKpar,rb pa3Mgp.t .aip6cHbrx coo-
pyNeHufi' Ho oHO CBfl3aHO C nOBbIIleHHeM oTMeToI{ noAIIOpa H pacul,tpeggeM
nnoqaAefi garonneunfi n noATorrJreuufi reppr.rropnli.' 

r - -- r ---

O nru uan b Hoe g H arIeHHe eMKocrLI, np eAHa3 Haqeg uofi AJI s cHHx(eHH t MaK-
cuMaJrbHbrx pacxoAoB noJroBo,qrs (nanoAxa) unu 6opr6n c HaBoAHeHHffMH
B HHX(IJeM 6reSe nllApoy3Jla, nst6upalor Ha ocHoBe rexHprKo-aKoHoMHqec-
Kr.rx pacqeToB.

PacqerHlle ruAporpaQu rIoJIoBoAb fl HJrH rraBoAKa orHocflT K BxoAHoMy
CTBOPY BOAOXPAHVIIVIfq.A HA OCHOBHOfi PCXE H CTBOPAM I(PYNHbIX NPHTOKOB,
HaxoAffulHMcs Bbrure 3oHbr BbrKJIHHr4BaHUfl. [OAnOpa.

,Bo exoAHoM crBope BoAoxpahu.rra'1a' flpn ero-oKcnJryararr'H rroA,qep-
)KI{BaeTCq HennenI1IRHr)crL nrr ' Innrra'r.r \rrrra^rzrrv rr^K-,^-^,*.Jg

E cItH rl'IApoMerp HqecKHe Ha6nrcAen vr 3a MaKcr.rMaJrbHbrMH pacxoAaMl4
rrpoH3BoAr4rrr4 B crBope loopylKeHuri (nuxoAHor? crnop), ueo6xoAuMo npo-
BecrH'pacrrer perpaucQopMa(HH 

-rn4porp_aQa nonoioArn (nano4ra), ro
ecrb cAeJrarb nepeHoc AaHHux Ha6nrcAenwfi K BxoAHoMy a"Bopy BoAoxpa-
HV1TIUTTA.

PerpaHcQoprraalluro rklAporpaQa [aBoAKa paccqnrbrBa]or 6anancosHrl
MeroAoM no Qoprray"ue:

Q"* : 4"-. * # 
-Q"n tvt, 1cerc, (SZ)

FAO Q"*- cpeluafi..pacxoA BoAbr Bo BX9AH9M crBope BoAoxpaHpiJrgrrla Ha
ocHosHofi peKe, uslcerc;

Qnn - cpe4unft pacxo.q BoAbr c 6oxoslrx rrpuroK on, nslcerc;

9 Sartas Nc 102? 257
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- pacxoA, aKKyMyJIHpoBaHHblfi Mexqy BxoAHbIM 14 BbIXOIHbIM

cTBOpaMH B BOAOXpaHHJIHIqe;

ZgtIX - CPCAHI,Ifi PACXOA, NOflYIICHHbIfi IIO NHAPOMCTPI'IqCCKHM AAHHbIM

BbTKJTHHHBaHVT, noAnopa. B 3aBHcr.IMocrH or BeJIHqI{HbI npHTeKaIoIIIHx

MaKCI{MaJIbHbIX pacxoAoB KpuBafl floAnopa HMeeT pa3JIHqHbIe OTMeTKI'I

EanaHcoebre pacqerbr BbrnoJrH flror vrJru B ABa (rulpo.rroruqecxurt I'I BoAo-

xosgficrseHHtrfi) , r4trr4 B Tpr,t ararra (conuectuo c rI{ApaBJIHtlecKHrvr). Eanau-

coBbre pacqeTbt npoBoAflT rro cTaTHcTHqeCKI{M HJIH AHHaMHqeCKI'IM el\{Koc-

TflM.
KorAa aMnJrr.rryAa xone6anrafi yponnefi s Pgre B ecrecTBeHHblx ycJIO-

BLIflX MCHbIXE BCflHIII,IHbI NOATIOPA, MO}KHO HE YI{HTbIBATb I'I3MCHCHI'IC OTME'

ToK ypoBHs rlo AJIHHe noAnopHoro 6leQa.

Vp onHn B BoAoxp aHHJr H rqe n p r{ Hr,rMaIoT rop H3o HTaJIb HbIMH, a BbIqI'IcJIeH-

Hbre eMKocrH BoAoxf aHunraula rro Bbrcote noAfiopa Ha3bIBaIor crarl'Icrl{qec-

KHMH. Ecnu onpeAennercn Qoprrla cBo6oAnofi IIoBepxHocrI,I H npu BbIrIHc-

JreHHr.r ejuxocrefi no1oxpanvJrruJ\a yqlaTblBaercfl Heropu3oHTaJlbHocrb ypoB-

Hefi u noBbr[reHr.re flx orMeroK no AJTHHe lloAnopa, To eMKocrI,I Ha3bIBaIoTcfl

Ar.rHaMyrqecKHMH. Pacqer no AHHaMHqecKHM eMKocrrM npuMeHflIor AJIf or- .

BercrBeHHrrx o6rexros npoeKTHpoBaHI{r H npoBoAur rI{ApaBJII4IrecKI4MI'I -

MeroAaMH.
IIo AJtr4He noArropHoro 6reQa ilpor4cxo,ql{T H3MeHeHI{e TI4ApaBJIITKI{

ABHxeHHfl BoJrH surcoKr.rx no,q. Cxopocm Ao6enaHI4q BoAbI B BoAoxpaHHJIIaue

or BxoAHoro Ao BbrxoAHoro crBopa no cpaBHeHl{to co cKopocrbro Ao6erasug

Qasu noAbeMa H cnaAa. ,' 
@oprya pacqelHofo ruAporpaQa nprl HaJIflrrtru Ha6ntoAenrfi flpl'IHl'IMaercfl

no MSAeJIH oAHoro ?rs 
"a6tttoAeiln"rx 

ruAporpaQon nnn no Teoperu'Iecxofi

cxeMe (ypanneurtto ruAporpaQa). Ann nepexoAa or MoAeJII4 K pacqerHoMy

m1po.i'u4y ,qe.naercfl nepecqer KoopAHHar tllAporpaQa uoAenH B KoopAH-
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Harbr pacyerHoro ruAporpaQa. flepecuet AeJIapr He roJIbKo AJrfl pacxoAoB,
Ho r{ Ans o6reMos. fr.rAporpaQ AoJI)KeH yAoBaerBopflTb npuHnrofi HopMe
BepoflTHocru npeBblueHufl no o6onu ilapaMerpaM.

PacxoAu noJroBoAb fl. Hnv naBoAKa u o6leuu, B3rrble 3a MoAeJrb nepe-
CIII,ITbIBA}OT NO COOTHOIIICHHfl,M:

;{
Il

o^
Q;: Qt' fr 

ittslcerci

,(JIfl a6clrncc (nonono4re) 
_n,r T

I  _ l  
t r I M r L l )' i -  o i "M i *

r4trn4 s 6oree o6u,erur Bvab Ans a6cqncc no [epexoAHoMy

K -Y ! -Q".  W "  g n ,

, (88)

(8e)

xoa$QuuHeHry

(e0)

rAe Qyti - reKyu,ue KoopAr.rHarbr pacqerHorc ruAporpaQa;
Qr*, tt*- TeKylqHe KoopAHl{arbl rn4porpaQa MoAeJIH;

Q.p,Mp,hp - cpe4HecyrorrHbrfi uarcuuanrsufi pacxoA, MoAyJrb croKa H
cJIofi croKa saAaHHofi nepomuocrrE rrpeBblrxeHufl;

M* - cp.eAHecyroulufi MaKcr4MaJrlsufi MoAyJrb MoAeffH croKa,
ttfcerc s I cuz;

T

_!1" 
- CJrOH CTOKa rrOJrOBOAbfl MOAeJTH, ilili

'V p, W * - o6teurt croKa - pacuerurrfi H MoAeJIH. r

IlocrpoeHue pacqerHbrx rulpofpaQoB uonoeoAr,rfi 14 raBoAKoB npu
Aocraror{Hou o6ocuoBaHtr Mo)KHo Becrn no reoperzqecKHM cxeMaM HJIH
ypaBHeFIHau. flpn orcyrcrBHu 14 HeAocrarorrHocrtr rprApoMerpuqecxHx sa6-
.nnAeunri rrpuMeHrror cxeMarr.r3aunro pacqerHbrx raAporpaSon nonoBoAbfl
(nanoaxa).

!.ln cxeMarr43awn rulponpaQon npeAJrolKeH pflA crroco6os: X,. 14.
Ko.repuu cxeMarr.I3.Hpyer ruAporparpr,r norono,'ufi, u naBoLKoB rro rpeyroJrb-
Hr4Ky H rpalreqvr, X./1. Cor<o"rroecxurl - rro napa6onuqecKnM Kpr.rBbrM,
cxoAflxlrzMcfl B BeplxuHe. I4naelorcfl H Apyrue rrpeA,noxeunn (A. B. Oruee-
ct<ufr, C. H. Kpuuxul?, M. @. MeHxe.nr, f . A. A,rrexceee). Ans nocrpoeslag
pacr{erHoro ru4porpaQa iroiroBoAbfi c oAriofi BepuuHo-fi F,nn cpeAH-Hx n
MaJrbrx peK HopMaMr{ npoeKrupoBaHHfl peKoMeHAyercs [pnMeHflTl (no f .4,,
Anexceeny) ypaBHeHue:

a  ( l  - x \ 2

U : 1 0  '  ,  ( 9 1 )
a i

rAe u:#- pacxoA B /{oJlfx oT MaKcr4r\raJrbHofo pacxoAa saAaHHorl
V M

o6ecne.reHHocru;

*: !- Bpe\,{fl or Harrafla iIaBoAKa, Bbrpa)KeHHoe B AoJIflx or [po-
t n

" AoJI)KHTeJIbHocrH lroAbeMa noJloBoAbff;
a - napaMerp, xapaKrepn3yroqr4t? $opuy rnAporpa$a nano4ria

v eaBrcnulHft ot HecnMMerpnrrHocrr4 noJroBoAhr (naxo4arcr no ra6nua,i
cH 356-66).

9*



Hbrx MaKcHMaJrbHbrx pacxoAoB noJroBoAbff, AolKAeBbIx naB9AKOB I4 H€HCIIOJIb.
3yeMbrx pacxoAoB BoAbr B HlrlKHHfi 6reQ; noJlesHble H caHLIrapHbIe [ponycKll
BoAbr us BoAoxpaHHnHIqa; nponycK JIbAa, tuyru, copa I,I3 BepxHero 6seQa n
HHlr{HHfi, ecJlr,r raKoe rpe6onaHrae npeAbflBJlsercfl no ycJIoBHsM sKcnrya-
TauHr{ rlrApoysJla.

BoAocnlE"o npa^ruqecKoro npoQuln ycrpauBaloT co IIIHTaMn ua rpe6-
He uJrH 6es qHtos.

flpu pacqere BoAocJII{Ba npl'IMeHsror Soptrly.ny:

Q : mb{Wnit",

FAe b - IuHpHHa- BoAocJIHBa;

(e2)

ho - Harop Ha4 rpe6HeM BoAocJII{Ba.

.{,.us omepcrns BoAoBblnycxa QoptrlyJla I'IMeer BI'IA!

(e3)e = FQ lfr{n,

rAe lllo- Hanop UaA cepeAuHofi orBepcrus; rpu pacqere rpy6 BoAonyc'
KoB Hanop o6uvuo 6epercr or orMerKv AHa Ha BbIxoAe;

O - nJIoIqaAb orBepcrl4s.
Hau6onruee peryaupyrcqee sosAeftcrBl{e Ha MaKcl{uanrHufi pacxoA

A'aolrDor.r,n nr;4rnurlrtTA Elrllrnn6nnnr-r lt.ntl trnI.Il{I 'TF orRennrHg It RoIIoc.IIItRhl
Lr . r \ClarDrDqrv r  vr rYrvrr r rprv svA -  - - r  -  - - - - -

co trLHTaMH, a HanMeHbrxee - BoAocJII{BbI6eg satsopoB IIpH pacnoJlox{eHul{

itx rpe6nfl Ha orMet*e HIJV.
Bo.qocJlr{Bbr 6es sarnopon, KaK npaBI,IJIo, flpuMeHflIor na Manrtx BoAo-

TOKaX C JTHBHeBbTM XapaKTepoM cToKa npH MI{HI{MaJIbHO BOSMOXHOM saTon-

JIeHLru n ycnoni.Irx, KorAa BpeMfl HacTynJIeHHff MaKcHMyMa HeJIb3ff npeA'
BHAerh. [io ncex apyrnx cflyrrasx uenecoo6pasHo\ HcnoJlbsoBarb AoHHbIe
BoAonycK1r vtt+ BoAocar{Bbr co qr{TaMH. .[[,la onpeAeJIeHI,Iff o6tenaa .aKKy'
MyJrrqHH BoAbr .B BoAoxpaHnJrurrle cJIyxHT o6teuuas LIJIH Tonorpa$nuec-

$ l. Pacqetrr peryJlrrpoBanlrfl uouonognfi

Perynupyrculee BJILIflHHe BoAoxpaHHJIHIqa npoflBJIffeTCfl B TOM, tITo

npor4cxoAHT aKKyMyJrsrlufl cToKF BOAbI LI B 3aBHCI{MOCTH OT eMKOCTH' rIP€A-

HasHaqeHsofi Ans grgx qenefi, npousno4llTcq cp$Ka MaKcI{MaJIbHofo pac-

xoAa BoAbr pacrrerHoft neponrHocrl{ [peBbIIxeHL'Ifl Ao BeJII'I.IHHbI, gaAagHofi

,q,flq BoAonponycKHblx coopyxesufi rH,4poy3aa.^ 
C6/ocnhu [oopyx(eHnrr paccqr{rbrBalor, HcxoAfl lls nu6opa onrHMaJIb'

Horo BapHaHTa, o6ecneugBaloulero MHHHMyM 3aTpaT Ha CoOpylKeHHg' 3a-

TonJIeHLIe u noATonJIeHHe, coxpaHHocTb I'I HaAex{-Hoctr pa6oru, npocToTy

aKcrJlyarag;1 ;n Bceto y3JIa H BoAoxpaHnilV:g\a.,B o6rqerr,I BHAe ypaBHeHI{€

1anauca BoAbI B BoAoxpaHHJII4II\e sa npertln dt aupaxaeTcff Qopnay.ttofit

Q d t : q d t t a d h ,

DI,e Q - pacqerHufi pacxoA Bo BXSAHOM CrBOpe BOAOXpgqI',IJIlIqal
q - pacxoA B cinope no4oc6pocHblx coopyxeHufi (c6poc)i

o - nJIolIIaAb 3epKaJIa BOAOXpaHHJIHIIIa.
PacxoA aKKyMyJI il\frLr B BoAoxpaHHJIHUre paBeH!

Q-q- t ,ff, (e4)

ry Lt:"yAl+V*-Voi
Qo*  Q* -  c l , r ! 4x :V* : .Vo- - - T } - L t '

rAe HH,(eKCbI 
"[*OTHOCflTCfl 

KHaIIaJIyU KOHUy pactleTHoro

BpeMeHLI. !

llprE rpaQo-aHaJrlrTr4qecKHx npr4eMax pacqeTa ocHoBHOe

SanHcblBaeTcfl B BI'IAe!.
r l

V,-V"- QcpAl -Tq"+t-T q*L,t , (e7)

26t

n

(e5)

(e6)

r.rHTepBaJIa

ypaBHeHrIe

q60
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Hbre pacxoAbr Bbrqr.rcJrfroT B 3aBHCHMOCTI4 OT napaMeTpoB BOAOnpOlycKHblx

coopyx(eHuit u eMI(ocrH BoAoxpal{HJIHIqa.
hrun"t"uecxufi unu ra6nr.rqHlrfi pacqer BbtnoJIFInrcr noA6opom. HcxoA-

trbrMg AaHHbIMH Ay1s pacqeTa c.JIyx(aT pacqeTuufi ru4porpaS naBoAKa' THII

c6pocuoro coopyx{eHr4ff H o6reusas xapaKTepncrnK.a BoAoxpaHHJIllilIa.

flopa4ox pacrrera orcAyrour,ufi. I4ueercg c6pocHoe coopy)KeHue, HaIIplrMep BoAocJII4B

c rpe6n'eu' sa 6ruerre Hny. 3aAarorcq BeflHuHHaMH cJlos $opcllpoexv IIAA rpe6Herrl eb'

AOCJIHBa,
flnt paznuL{Hbrx su4genrafi cJror Bbrqr{cJlflIor c6pocnrte pacxoAbl. no Qopltyne BoAo'

QnHBa Q:g(ho), a no o6r6uuofi_ xap^axrepr{crr.rKe HaxoAffT eMKocrI{ BoAoxpaHI'IJII{ilIa HaI

HnY (eu*dciu gopcrEponxu) V6:f@i.
Hi ocHose a^anHsri ta6.nnqsi crpoflr KpHByIo q:q (Vo) (puc. 87,4). t

B ra6.nuqe 20qt- pacxoA Ha Merp IxupI'lHbI IIOAOCJII'IBa 4:4t0, rAe o - uII4pHHa

B o A o e J I H B a '  
T A B J I  . I J A  z o

["rrn nepnoro pacrternoro ]rrrrepBaJra pacxoA np]rror(a n c6poclloii pacxoA paBHbI HyJIto.
Benuuurry pacxoAa npuroxa B KoHqe HHrepBarla 6epYJ lto ruAporpa$y noaoao4rn

naBoAKa, nocJre qero uaxoAqr o6reM croKa Ba HHrepBa.r. C6pocHuM pacxoAoM B KoHtle
r.rHrepBaJra saAarorcfl, a HaqaJrbHbrfi c6pourofi pacxoA qrr LIgBecreH. Buquc.nsrcr o6teuc6po.
ca 3a HHTepBaJr.

O6reu BoAoxpanl4rll{uta HaA ypoBHeM HllV n KoHue

Qopuy"re:
V* :Vu*  Q .pA l  -7cp \ , t

B ypaeueHHflx HeH3BecrHbIMI'I flBJIflIorcfl c6pocHofi pacxoA gK H

BOAOXpaHI4JIHxIa V* ua KoHeII I,IHTepBaJIa, oHI{ crpylttlllpoBaHbl B

l .

Aa.nruefirunfipacqer npoBoAtl'r s ra6fluqtlofi $oprue (ra6a: 2l)
T ' A E J I H U A

Vnttu n3

0 0 0

Puc. 87. I( pacuety eMKocrH QopcuponxH LI cxeMarwsalryIn floJloBoAbfl!
a - rpaQr.rx q=f(o); 6 - rpeyro.nbHuK; 6 - rpanequs.

ii

:-

I

l

I

d

V *+ t r-ot :  Qcp[t+ (u" 4- !  +"Lt) -n,or.

HHTepBaJra noAcTIHTbIBaIOT no

(ee)

H a x p ueoft q : f (V)HaxoAqr p acxog qi. Ecnu ou He p aBeH BaAaHHoMy, AeJIaIor Brop yro np o6y,

To ecrb 3aAaroTcrr uosot't senfl.I l luofi c6pocuoro pacxoAa Ao paBeHcTBA qn:q' . KoHe.IHoe

;',lX;:ffi fli::HX#"li'a,l;.i?ffffi::" '#,ii.iff ,f;. 
H eMKocru v* o^uoro HHrepBarla

[Ipr.r rrcr<oropbrx npaQuqecr(Hx pacrrerax HcnoJIb3ytor gyMyaptlbte I(pH-
Bbte rrpuroKa. I4Metorcq rpa$uqecKne MeroAbI pacqera M. B. floranosa
H. A. 

-Pxauuuuua, 
B. A. Typxca, rpaQo-aHarHruqecKne cnoco6lr M. B:

f loranosa, f  .  n.fu.r lr4eu6nata H B. l .  AHgpenHona. paccMorpeHue coB-
MeilleHHbrx Ha oAHoM r{epTex(e pacqeTHblx rl4AporpaQon nonoao,qrr{na-
no4xa) 14 c6pocuux pacxoAoB rroKa3blBaer, qro MaKcI4MaJIbHbIfi pacxo4
c6poca HaxoAurcfl B roqKe repeceqe:nrfl, r l4AporpaQon nputoKa H'c6poca,
ro ecrr ripu Q:Q

# : o, o# :o, raK KaK Ho o  +0 .

C yne.nNueHr,reM pacxoAa rrpnroKa Qn yponeHb B BoAoxpaHI{JIHule noBbl-
uaerct MeAfleHHo. 3avreA.neHue reM 6onsure, ,{ela 6onrue nJIoIqaAb BoAHoft
noBepxHOcTrz BOAoxpaHr4Jil,rqa. floaroMy yBeJIHqeHHe c6pocHurx pacxoAoB
3aIIa3AbIBaeT nO CpaBi{eHI4lO C pacXOAaMH [pHToKa, a'B BOAOXpaHLIJIHIqe
npoucxoAuT aKKyMyJIfluHs BoAbI. PacxoAu.c6poca Bo BpeMeHH cABHHyrbI
rro orHollreHHIo K pacxoAaM npl'IToxa (croxa).
- B 3aBHcHMocrH or BoAHoro pex(HMa peK AJIfl rpaHcQopMaw4u noJloBoAbfl

H rraBoAKa MO)KrrO HCnOJrb3OBaTb [OJIe3HyrO eMKOCTb BOAOXpaHVilVUJ.la nOJI-

HOCTbTO HJrH qaCTHqHO HJrH 3arrpOeKTLIpOBaTb CIIeqHaAbHylO eMKOCTb, pa3-

MeuraeMyro BbIUe orMerKH Hny (err,rxocrt Qopcuponxu).
T-fnr.r rrn.rnrirrupnl,r RH\/Tnunrr]InRoul nzennene.TIqHr"z, la ernKA nerv.f irrnrtF[9I{LIA
r r l r r r  

J v r v r r  
r t r s v  v ^ ! r y ^ v ^ - . - . -  

r - -  J - ^ - - r -

BbrcoKoro cToKa rrpoBoAflT.TaKXe H 3a Cr{eT I4CnOJIb3OBaHVrfl. nOneSHOft e[4-
KOCTr.r, KOTOpas K Harraly noJroBoAb fl vJra rraBoAKa o6rtquo noJlHocTblo vilkI
qacruqHo cpa6arbrBaercfl. To.nrxo cpe3Ka MaKcHMaJIbHbIX pacxoAoB r.IcKJrto-
I{I{TCJIbHO BbICOKI4X IOJIOBOAI,Ifi gIINOTHflCTCfl 3A CqCT CMKOCTH SOPCUPO..
BKLr, Ha3HarIeHHoI? I{3 ycJloBt4ff garoIIJIeHLIfl. \

IIpu .nunueBoM xapaKTepe naBoAoqHolo croKa B ueJlrx 6opr6u c HaBoA-
HeHr.rsMrr AJrr pefyJrupoBaHufl BbrcoKofo cToKa I,IcrIoJIb3oBaHHe no,neeuofi
eMKOCTH 3aTp yAHeHO, H npOTH BOnaBOAOqHaf eMKOCTb COBnaAaeT C eMKOCTbIO

Sopcuponxu.
HasuaqeHue nau6oJlee onrllua.nrsofi orMerKH ypoBHff QopcllponKu npl{

3aAaHHbrx napaMerpax crora H Tr{[e no4oc6pocHblx coopyxenufi LIJIr{ Ha-
xox.(AeHr4e Beflr,rq[uu c6pocHoro pacxoAa petlraercs IIyreM TexHI{Ko-aKo-
HoMrrqecKr4x coilocraereHr.rfi pa3JIr4qHbIx BapHaHron. Kpoue 6anaHcosrr;i
Ta6nur{Ho-uraQponux pacrreroB rpaHcQopMaqurr rroJloBoAbfl npuMeHflrol
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ynpoqeHubre MeroAn. Har.r6oJree urujoKo npn MaccoBoM BoAoxoaflftctseu-
iiorr,r npoeKTnpoBaHnvr Altfl. pacqera c6pocurtx coopyll(eHuft Ilcnonb3yloT yr-
porqeHHufi ueroA F,. Vl. KouepHua.

$ 2. Vuporqeunble MeroAbr pacqeroB rpancQopMaqrrl,r rraBofll(oB

IIo A. H. KouepuHy, npu nro6ofi cieMarus a\r4Lr ruAporpaQa nononoAbfl

Kouepuua, cJIeAyIoIqHe: pacqeT npHMeHHM K oAI,lHotIHoMy rJlyxoMy BoAo'
cnuny 6eg gatsopo";'orverxa rpe6Hn BoAocJIlIBa coBnaAaer c H[IV;-nep_eA
IroJroBoAbeM BoAoxpaHHJrHrqe He onopo)KHrleTcfl, OHO HaTIOJIHeHO AO Hllv.
BosvroxHocTb nporycKa naBoAKa qepe soAosa6opHble oTBepcTnfi' Typ'
6nuHue KaMepbr, cyAoxoAHbre rrrJrro3br HJILI Apynle I{Meloquecfl coopyx{eHHff
He nileaycMarpl,t Baercfl .

Euxocrn Bbrqr,rcJrflror no crarr.rqecrofi xapaKTepucrllKe BoAoxpaHI'I'

.Tanfi:n c6pocHtrx pacxoAoB He onpaBAaHo, TaK KaK yBeJIHqeHHe HanopoB B
Haqane guaqurclbHo, a B KoHUe MaJIO CKa3bIBaeTCq Ha Be.IIllrIIiHe q6pocHux
pacxoAoB^ 

Pac.rer flponycKa naBoAKa rrepeg BoAocJIHB BbInoJIIrsIor AByMs npl4e-
MAMI,I.

f  , - - ^ ^ - ^ -  ^ A  - ^ - ^ ^  f  n n n a t t t a \  t r  n n u n n u r r a  a F n  a r a r t a t t t n l . t
l/lMeercx I ll lApul paqJ IruJruDvADlr (IrclrrL,Ar\al $ \twn\tE RDlrr frr v JdrvrYrvurPr.

Frla cnaAe rr,IAporpa$a ia4arorcfl npoll3sofllnofi ToqKofi, 6,p4HnalY xotopofi
npgrIHMaIor sa BeflHtII,IHy MaKcHMaJIbHofo pacxoAa c6poca {".*". CoeAuHgl'ot
gTy rorrKy c HyJIeM, roflyqarcr aBroMaruqecKl4 ru4porpaQ c6pocHltx
pacxoAoB' 

E"*ocrn QopcHpoBKH HaxoART Kar( pasHoctu o6teMoB npurexarculefi
B BoAoxpaHHJIHu\e sa pacqeTHrtfi nepHoA' BoAbI H o6beMoB, c6pacblBaeMblx
H3 BoAoxpaHI{JIHIIIa npH 3aAaHHbIx paq{gAqx.

Ecnn brrr,refrn rpe6ua BoAocJrHBa-u HllV coBnaAator, ro no ronorpaQu'

2 & l

(100)

(  l 0 l )

v&:vr"(t-f f i )
Maxcralra.nrsufi pacxoA c6poca BblpalKaercn Qoptrlynofi t

Q*u*r :  Q*r* "

V a : V n

F f , 6

r AI'

(''-h) '
rAe Q"u*.- MaKcuvranruttfi pacxoA noJloBoAbff (nano44a) n c6pooa;

Vl ; - O6teu pacqernoro noJloBoAbfl (nano4xa) no TpeyroJIbHLIKyl

vr": + Q"*"?i
T - nepnoA noJloBo4rr (uano,qxa);

I/6 - eMKocm QopcupoBKr{ (o6terr,r BoAoxpaH}IJIHIqa BbIIIIe orMerKI{.  
HND.

Oopuyfla A. H. KouepI'IHa npI4MeHHMa B npeAeJlax V6<Wn H '?'u*"4
( Q*"*.. flpn cxeuarrr3aqnu rnAporpaQa non^o_noAbfl (1an-o4x3) no nxo4Hotvt
crnol]e noAoxpaHHJII,tItta no rpaneqnn'(puo. 87). IIo 0,. V. I(ouepuHY, €M-
Kocrb Qopcl.tPonxn:

-v,6p= Qos*. tf + t,)-uyr -tv nlt -ffi*fo], (102)

wn_+(r+1,) .

BnoAs o6osuaqeHr.re n: #,, noJryqaror QoprrryJly B BI{Aet

-nm)
Kax u npr.r TpeypnrHoft $oprrao ruAporpapa, Q*u*one Mox{er 6utr 6onrue

Q,u*.. Qoprray.nh nprrMeHuMa K nro6ofi Qopr',ro fl.IAporpaQa: npH TpeyroJIH
Itciii"[lopr'r6 li:g Lr \:l; npn npnMoyronrsoft Qopue rl{AporpaQa tr:'1-
H  4 :0 ,5 '

TpaneqeHAaJlbHan @p*u ruAporp. aQq sauuuaer npoMex(yrotluoe SL'
noxenue: 1>r1>0,5. Marcuuannsltfi c6pocuoft paoxoA cootsdrcrBellHo

v b : t "  ( t (103)
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COCTABJIgCT:

Qvauc ('-H)

v6:tY/"lL -ri#h*"*]

Q*u*": (1 + @) Q*u*" (t -f i) ,
t o

fAe Cr: T

flprn cxeMarH3 ar\4vr BXoAHoro ruAporpaQa no"nonoAbfl

AByx cxoAflrllHxcfl fiapa6on c BorHyrbIMH K ocl4 a6cuncc
pofi nepuruHofi) A. X. Coxo.noncxnfi onpe.4eJlfleT eMKocrb
3ABHCI, IMOCTI4:

vb:w"(1.,-#il:) ,

(104)

(107)

Oopua ruAporpaSa no.nonoAbfl oKa3brBaer cyrqecrBeHHoe BJIHnHHe Ha
Bearzqu Hy eMKocTr.r Sopcupon xu, uau6oJree oracHblM fl BJlnercfl rnAporp aS
npqMoyroJrbHofo rkrta; oAHaKo tzixofi BHA rl4AporpaQa B npaKTLIxe o6lt:
qHo He BcTpeqaeTcfl.

llo.noxesHe Bepur{Hbr rpeyroJrbHoro rnAporpaSa oxasuBaer HeKoro-
poe BJTHflHHe Ha BeJruqr{Hy MaKcr4MaJrbHoro c6pocuoro pacxoAa. IIo uccJle-

AoBaHr.rrM .II. f. Pa6yxuHa, B cpeAHeM 3HaqeHHe qMaKc npvr t-; : + ua 2o/o

MeHbrue, a rpu 
'i:+ 

6onrrue, rreM npr4 panno6e4peHHoM rpeyroJlbHoM

rr.rAporpa$e, npH + 
: 

+. 3Aecr t, -- ilpoAoJllKl4reJlbHocrb rloAbeMa no-

JroBoAbR (nanoarca); T - o6qas ero IIpoAoJIX{I{reJIbHocrb.
PqAor,{' aBropoB BHeceubt BHAoHsMetteHHfl Qopl,ry.nu D\, 14. KouepraHa.
A. B. OruescxHfi lpeA,rraraer Soprr,lyay B BHAe:

,  (105)

(106)

(nano4xa B BHAe
BCTBflMH 14 OCT.

QopcuponKr.r ro

rAe K - xoaQQHrIHeHr, cBr3aHHbrfi c nexasareJleM crerleHn napa6o"n nplr
noAbeMe H cnaAe npuTot(a, a TaKx{e co c6pocnblMn pacxoAaMl,I, B cpeAHeM
paBerr 0,85. ffo ucc;reAoBattnflM ts. H. iiraurepa, 3ror r<oe<p@uUraeFlT LI3Me-
Hrrercfl B IULIpOKHX npeAeJIaX.

a

Puc. 88. Bo4oc.ttnn
c - KpHBbre o6reMos; c

I B

c 3arBopaMu Ha rpe6ne (6):
- rpa{r.rt<u npllroKa u c6poca.

tV,n?

2$n 2.67

C6pocHofi pacxoA, no A. JI. CoxonoBcKoMy,
paBeH:

Q *u* , :KQ*,*. (t-f i) (108)

Ha ocsoBe AaJrbHefiruero pagBvrrrrfl cnoco6a
A. Vl. Kouepuua paapa6oraHbr cxeMbl pacqeroB
c6pocuux pacxoAoB p.iln yc.ronufi, BbrxoAflrrlnx
3a [peAeJrbr ocHoBnofi pacuersofi sap'aqv.

llpn uacrr{qHo cpa6oranHoM HH}Ke HflV no-
Jre3HoM o6reue BoAoxpaHrannqa A. B. Oruee-
cxuir. npeAJraraer BbrqucJrflTb c6pocnue pacxoAbr rlo
yfoJrbHHKa: ,

Q*u*,: Q"u*. (t -#^) tr + "),

Puc. 89. Cxenra npu6nn-
xeHHofo pacqeTa AoHHOTO

BoAocnycr(a

3aBr4Cr4MOCTH AJrfl TPe-

(10e)

r.qc 7o - AonoJrnu'rcJrbubtfr o6r'ev, uco6xo.qHur,tft Anfl ganoJlHel.tufl BoAo-
xpar{HJrr{ua Ao orMerKH HopMaJrbHo noAnopHoro ypoBHfl , vrJrr4 cpa6oraHnrrfi
o6teu. 

'

flpra cpa6orxe BoAoxpaHuJrl4rqa Ao MeprBoro o6betu'a Vo:Iy'nnr. Ans
yMenbrreHv fl eMKocru QopcrpoBKr.r npu c6poce pacxoAoB npuMeHflror ycra-
HoBKy 3arBopoB (urraron) Ha rpe6ne BoAocJrHBa Lrrrkr nponycK pacxoAoB
qepe3 cuQoHHue r4 AoHHbIe BoAoBbrnycKH. Hanuqrae 3arBopoB Ha rpe6He
BoAocJrHBa no3Borqer cHHX{arb eMKocm QopcnpoBKz. Pasueplr groro cHr{-
)KCHI{fl 3ABHCflT OT NOJIO}KCHI'I'I OTMETKI4 NOPO|A BOAOCJIHBA H CfO [AP -
MeTpoB.

A.ns srtqucJreHnff c6pocustx pacxoAoB rrpr,r rJryxoM BoAocJrr4Be c 3ar-
BopaMr.r (nepxHnn rpaHb npoJrerHbrx crpoeHufi saxoAarcs Ha orMerKe Hny
(prac. 88), a nopor BoAocJrr{Ba - Ha orMerKe yMO nplr HarroJrHeHHoM BoAo-
xpaHr-iJrr{rqe) npzueHslor cJre,ttyrcuue pacqerHbre nocrpoeHHs. CHarrana sa-
TBopbI orKpblBalor trocrefleHHo c reM, ,rro6H Bce BpeMg noAAep];r'rBanacb
orMerKa H ny. E urocrr Sopcra p o nKH, HaxoAfl ulafl cs Bbrrrre H [Iy, ecryn aef ..
n Aeftcreue, KorAB Q*on.: Qu,,r, To ecrb nocJle qacruqrloro nponycxa
nzP,OnKz.

/J,nn rpeyroJrbHoro rpaQuxa rpr.rroKa npr.r AoHHoM orBepcrun M. B. IIo-
ranoB npeAJrolxnJr npaQux c6pocHsrx pacxoAoB cxeMaTH3HpoBaTb B BHAe
FIaKJIonHofi npnrr,rofior HaqaJIanaBoAKa.[o MaKcunaa.nruofi opAHHarbl, a 3areM
B BHAe fopu3oHrarruofi nparraofi Ao nepeceqeHllfl c nraHueft crraAa (puc. 89).

$ 3. Ilpu6numennmfi pacuer peryJrurpyrcqero BJrrrffHtrfl
BbrmepacrroJroEteHHbrx BoAoxpaHrrJrrrul

Pery"rr u p yrcqee BJr r{ fl HHe cucreMbr BoAoxp aHH Jrurrl H axoAHTc fl c nequ aJrb-
HbrMH pacqeraMu, npn Koropblx onpeAeJlflIor Ao6erasue BoAbr, 6oxonyro
npr{TorrirocTb H pefyJlllpyeMylo eMKocTb ecTecTBeHHbrx pycJr.

O6qrre noJIo)r(eFII{r o'tteo6xoAuMocrr.r y{€ra B,i'rHrHHfl Bbr[IeJrex(aqnx
BoAoxpaHHJrHriI na rpaHcQopMaIII4Io [aBoAKa H3Jro)KeHbr B HopMax npoexru.
poBaHr.rir (CHufl II-VI 7-65).



ffpu p acuerax HMeeT sHaqeHl{e y,IgT MeCronoJIO}KeHH fl BOAoXp aHI4JII4Iqa

no OTHOI1gHH19 K cTBopy cogpy)Kenufi u Hx Bo3MoX(Hafl CBff3b' pacnoJlo-

)KeHHe BoAoxpaH vrltt4tJ\no oTHolueHHIo FPyr K Apyry (racxa4uoe' BeepHoe)'

cxeMarllsaunfl r"Apilpu+ou npl'{roKa;'iunH 66p6crrr'rx coopyxeHl4ft '
- 

.PaepyureHHe oAHoro BOAOXpaHHJII{Iqa KacKaAa MO}I1'eT BbI3BaTb [enHyto

peaKqH-ro pa3pyuesnft Ha HI4X{epac[oJlox(eHHbIX BOAoeMax'

. CuocoO 
"V"""-pouun"" 

o6tf1aos $opcupoeru A. B. Oruencxoro, pe-

no"a"ay""ri# n pacrlery rpaHcSop1yraqun no,/'IoBo4b'fl' Atrfl' cncreMbl BoAo-

xpaHLIJIHIq, I',lMeeT BHA:

flo cnoco6y yr'ruoxeHgfl xoeQQuugeHroB rpaucQopMaII,I4H pacqer BeAyr

IIO 3ABI4CI'IMOCTH:

, : : , r ! r " ' r p  ( 1 1 1 )

rAe /i - xoeeQrq,e'r, paeHsrfi orHo[IeHI4t ffi 
i 'eoAo'xpaHI'JII4IIla'

O6a srn cnoco6a nPH6nnxeHHble'
B. 14. MoxnqK npeAJIox{HrI onpeAeJlflrb xoas$uul4eHr crgKa npn oA-

ItoM BOAOXpaHHJII{qe, pacnonoxensoM BbI[Ie pacuerHOro cTBopa no $Op-

MyJIe:

f c: | -'fr',

tAe T - napaMerp, orpa*1lT1ft Bo3pacraHl'Ie perynnq.yroT:19 nnussuB

BoJloxpaHr{Jrrrqa no Mepe ero npra6JIH)KeHHfl K pacqeTl{oMy cTBopy' paB'
' t f

urrfi l_ ( 1 _+), ; n__0,75 Anfl BeceHH?tx noJroBoAr.r ft u n:a;5 Ans fllaBHe-
\  r l

BbIX TISBOAKOB;
IJn,.r n.acnoJrox(eHufi KacKa\a v3 HecKoJIbKI'IX BoAoxpSyHJII4{1,I_?1Y.:I:
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peKoMeHAyeTonpeAeJl f lTbpe|yJl l4pylouleeBJIHf lHHeno3'aBHcI4MocTI{ :

,o:( , t -+) r . rzFs.

Kax [poeKTHpOBAHr,Ie, TaK LI CTpOIITeJIbSTBO BOAOXpaH?IJII{q qeJleco-

o6paaHo naqunatr ciepxy BHH3. BoRoc6pocHble coopyxeHnfl Hl{Xepacro-

Jro)KeHHbIX BoAoxpaHnhuuf B 3TI,lx cJlyqaflX paccql'IrblBanT Ha nponycK

c6p oc utrx p acxoAoB Bbr[rep ac rroJIO)KeH Hblx BOAOXp aHI4 JI I4Iq.

Il n a n a IX. aKCIJIyATAIIILfl BoAoxPAHI4JII{ilI

$ 1. SaAasu crym6lr aacrrJryaraul'rri

OnepargBHoe ynpaBJleHue B9AHbIMI4 pecypcaMg BoAoxpaHI{JII{ul AJIfl

nraHosofi orAaqr{, pex'Ma yponnefi nepiuero LI HH}I."e.O 6re@on, npoj

ff .;;;;";;iln';;;tl,A.6i:'t:'..:oi:.111n-"^11T::J:'l:*f:::X::;
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ronorpaSvrfl, a TaKx(e lPeooeanufl' 

Kpropble rrPtrADxt

XpaUd,rluUl BOAOnOTpeSntenU H BOAOnoJIb3otsa'leJl44..
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u !. ^. (o4ra n ou H oe, Beep Hoe' Kac Kalnoe) ;

H's ciora (cyrounbe, ueAenbHoe, ce3oHHo-rOAuIIHoe' MHo-
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THpoBaHHaf l , I 4 I | k | nepeMeHHaf 'HSMeHf l I oqa f l c fBSaB I , I cHMocT I {oTBoAHo .
CTr.r roAa HJIU HaqaJIbHOro HanoJlHeuun) o6yc'noungBaloT pa35grlue B

9 KCnJIy aT ar\r4kr oTAeJIbH blx BOAO Xp aH 14 JI H III'nJIyaTaIII4 I'l U'lACJrbnDt]r' DvA\,.ir y <rn ftdruu-\'

A.ris s oao x p aH I'I JI H IIr Ko M r JI e KcH o r o H a 3 H a q eH u a, o6 cny->x" t^11l1g,9'3i

o' piln i # ";ffiil 
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*b?" i'.'" u (o p 9-': 11 3 : l9{3 li*T:::1. .:9.," 31i'} 3: :

; ;i6 "n'Ji.ffi ;;, 9 .; t n ; q T :ry tl ::1"^".: i. L13l o:" :l ::#,* 9" :ll,X H :
ilt;i"i oOur.p..nylnwwhttcroe H colosHoe 3HaqeHue' B nepgoA npoeKrl4po'

ffi;; p arpiOu"o'Barcr ocHoBHbIe np aBHJIa HcrIoJIb soBaH*fl' BoAHbIx pecyp -

^nD prr f l f rYnt l {V.nHl f iA.
\ , v D  e v A v ' r f e ----floprAO* 

COr"nacosaHHfi c 3aHHTepecoBaHHbIMI{ OpfaHH3aqI{flMI4 H fo-

cy,u,apirseHHbrM caHHTapHbrM HaA3OpOM, a TaKlKe yrBepxqeH.He ocHoBHbIX

np anu'.tl I{cnoJIb3oBaHHq BOAHbIX p ecyPqoi -ycraH 
aBJIHBaIOT Ha OCHOB aIMT4

nocraHoBJreHr.rs Co*tu Munucrpos eccp MuuucrepcrBa BoAHoFo xossfi'

;;;; MeJrgopaqgr4. OcuoeHbre noJrox(eHl,Ifl npaBHJI I4cnoJIb3oBaHI'Ifl BoA-

Hbrx pecypcoB paspa6arblBaloTcq AJIfl BHoBb cTpoflIIlHXCfl BOA91paH[JIHLU'

oOuu,ilo*6onee i0 
'rur.us. 

zt npu HflV H MeHbIIIero pa3Mepa upH KoMrJIeKc-

HOM r4C'floJrb3OBaHHH CTOKA K MOMeHTy CAarr[ Hx B nocroflHHylo gKcnAyara'

ti,o- B napt o,q nepBOHaqaJlbHoro 3anoJIHeHIaq eoAoft BoAOXpaHHJIHIqa'OJIb'

syroTcfl rlp aBI'IJIaMI'I Bp eMeHHofi e xcnJlyarauul{'

IrlaonupoBaHHble BoAoxpaHr{Jlnula b6tertoo* MeHee 1 0 rnrnrr.' i", Q6cny.

x{HBaloulne OAHy oTpacJlb BOAH9TO xosafictna, a TaKx{e MeJIKIIS O3epa'

flpyAbr u xonanu, HaxoAflIrl[ecfl B BeAeHI{H KoJIxo3oB I{ coBxo3oB' gKcnnyq'

Tr.r p yrcT H a ocHoBe TexHHqecKLI x H HcTp y KI$'I ft u y xazasu ft COr'naCHO np OeKTy

I,I IIJIaHy BoAo[oJIb3OBaHI{f . 
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(1 13)

I 6onuuom 6accefiHe peKI4 croK Qop-
)e qacrH. BoAoxpaHI4JII4Iqe' pSCTIOJIO:

vtI'IpOBaHHg CTOKa' Ha B€JII4LII4IIy paC'

T MecronoJIOX(e[IHfl BOAOXpaHHJII{Ua

TO OHO MOX(eT BbI3BaTb yBelll',IqeHl,Ie I

pyeMolo BoAoxpaHI4JII4Iqa' B atou cn'

ir6noxesHoro BoAoxpaHHJIHIqa Morv:

naBoAKa c H$aperyJll{poBaHHoft 
qacrn no4oc6opb'

268



OcHonHue gaAaqu opraHoB TexHr4qecxofi excnJIyaraIIHH H3yr{aror B cne-
qua.nrurfx Kypcax eKe[JIyarar\HH rHApoMeJIHoparHBHbIX cucreM, ruApo-
eJreKTpocrauquflr, cyAoxoAHbrx coopyxeHlafi soAocHa6x{eHllff (l'1, A. IIIa-
poe, .II. C. Kycxon, f . H. <Dnexcep).

Ocn osHue np a B H/I a HcrroJrb soBaHnfl, BoAHbIx p ecyp coB BoAo xp aHI.IJIHLITa
BKJrrOqarcT CJIeAyrOqHe BOIpOCbI: Ha3HaqeHLIe; XapaKTepl.lcTl{Ka [pHToKa
BoAbr; OcHOBHbre napaMeTpbl H rrrop@oueTpl4qecKne V rHApaB[Ir4qecKHe
xapaKTepvcTHKt4 BoAOXpaHr4Jr:,i^[\a; rlllipaBIMqeCKHe xapaKrepLrcrHKr4
coopyx<esuft u o6opy.lon aHwfl, rr.rApoysJra; pacqerHble AaHHbIe o BeJIHT{I4He
n/raHapyeuori orAar{r4 LI npoeKTHble noKa3areJln plcnoJlb3oBarurr BoAHbIx
p ecyp coB ; nopflAo K r{cfloJrb3oBalHvn BoAHbrx . p ecyp coB BoAoxp aHr4,IrrilJ\a 14
rHApoJrorHrrecKHX rrporHo3oB; nponycK BbIcoKI{x BoA; 6opt6a c HaHocaMI4;
fuApoMeTpuqecKoe o6c.nyxuBaHne; nuQopual\Hfl, V onoBeuleHufl o BoAHoM
pex(HMe.

K o6qun,t 3aAarraM 9 KcrrJryara qran BoAoxp aH r4ItLrIJ\a orHocflTcfl : cocraB -

JreHI{e It BbIrroJrHeHHe e)KefoAHbrx olepaTHBHbIx nJIaHOB SKCnJIyaTar\HU;
opfaHH3arlHfl HaA3Opa H yXOAa 3a BOAOXqaHLI,IIHU\AMH LI COOpyX{eHHflMkt;
Ha6nroAeHue 3a nepepa6orxofi 6eperoe, saHJreHHeM, JIeAoBbIMH flBJIeHHflMI4
B BoAoxpaHHJIHIqe H B HLIX{Heu 6teQe; nporycK JIbAa H nlraBarout.lax reJI
rrepe3 no4oc6pocHbre coopy)Ke HHfl,, reryuul:r p eMoHT, npoBeAeHl{e flporHlo -

naeo4o.inbrx Meponpuarufi; H3MepeHHe ocHoBHbIX eJIeMeHToB oo4uoro 6a'
JraHca r{ npoH3BoAcTBo npoMepoB; yMeHblxeHue [oTepb BoAbI H3 BoAoxpa-
Hkr[rHWa. . t

flp u cocraB JreH r{H nJra HoB a KcnJr yara rtHH rrn4 p o Ko HcrloJlbsyrcT rHAp oJIo -

rUqeCKHe npOrHO3bI, nO KOTOpbIM BbIrI[CJIflIoT BepOflTHbIe cpOKH LI BeIHqI4HbI
rrpuToKa BoAbr B BoAoxpaHuJrHr.qe. Ans pa3ilHrrHbrx BLIAoB peryJll4poBaHnfl
croKa ga6narospeMeHHocrb nporHo3a I{ ero AeraJlvsatP4fl rlo orpe3KaM Bpe-
MeHH, a TaKx(e AocToBepHocrb H3MeHflIoTcfl B ITIHpOKHX npeAeJIaX.

flpn cyToqHoM peryJrupoBarm rrporHo3upyercfl npLIToK BoAbI rlo qa-

caM, npu c$oHHo-roAHqHoM rpe6yercfl rrporHos npeAcTosrqefi BoAHocrz
uex<eull 4na o6ec[erreHnfl orAaqn. B l,ra.rroeoAHbre ioArt petrrarcuee sHdt{e-
HHe HMeer 3ano/IHeHHe eMKocrH B rrepuoA noJloBoAbfl , A[Ir rlero ueo6xo4utrl

- 
R rvrsorononghre rorrLT R rTeDHoIr gKclrJ-rvararrvr4 ganSo.nl'rlHe 3aTbv.nHe-v  r r l . r v .

H H fl Bo3H ilKaror np r4_np o nycKe Ma KcHMaJrbHbIX p acxoAoB qep e3 no4oc6p oc-
HbIe coopylKeHzfl. flporno3 MaKcHMaJrbHbrx pacxoAoB B orl4x ycJIoBI4rx

.(aer BogMox{Hocrb 3apaHee HaMerLITb tropflAoK npoBeAeHafl xo.[ocrux c6po-
coB H cpa6orox eMKocrH BoAoxpaHLrJtr4x\a.

fIpH eKcnJryarar\r4r4 BoAoxpaHvJrurrl npoBoAflT KaK,rnApororuqecKlle
pacqerbr, TaK H pacqerbr peryJrr4poBaHLrfl.croKa. llpn cocraBJIeHHH ex(ero,q-
HbIX O[epaTr{BHbrx rrJraHoB AJrr pa3JrHrIHbIX OTpesKOB BpeMeHII HeO6XOAHMO
orIeHHTb reKyrrlyrc rr{ApoMereopoJrorurlecKylo o6craHgnxy 14 cAeJlarb Ha
ee ocHoBe nporHo3 croKa AJIfl ycJloeuft seceHHefo noJloBoAbr, .rlerHe-oceH-
Hefi uexeHu; ycraHoBuTb BepoflTH,ocrb HacryilJIeHHfl Ao)KAeBbIX naBoAKoB
c reM, qro6rr BHecrH Heo6xoAzMbre norpaBKr B [poeKTHbIe npopa6o'txu.

flpu gKcilJryararlzoHHbrx' pacqerax peryJrHpoBaHufl croKa Ha ocHoBe
IIcnoJrb3yeMbrx AaHHbrx [porxJrbrx sa6.nroAeHufi HseeqrHbl Bce LIcxoAHbIe yc-
JroBHfl H BapHaHTbI perydrupoaatkrn, pasMepbl opouaevofi TIJIoUIaAH H"rIH
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MorrlHocrb sJreKTpocTaHrIrrH, napaMeTpbl no4oxphHAJIHu\a H o6ecneqeH-

Hocrb orAaqu. Tie6yercr onpeAeJrurb pe3yJlbrarbl peryJIHpoBaHHR. 3ru
pacqerbr npoBoAfr {rpl{ eKciIJIyaTaqHH B qeJlflx: npeABapHre,nlHofi oUeHKH
npaBHJI pefyJrHpoBaHHfl, COTOCTaBJIeHHfl BbIflBJIeHHbIX BapI,IaHTOB, HCC"IeAO-

BaHr4fl  nu6paHHoro BapHaHTa npaBrrr pefyJIHpoBaHHr.

L"rr n p a uH oH a Jrbr{oro HcrroJrb 3oBarnr BoAoxp aH u JIHU\ B flep I{ oA I Kcnfl ya -

rat\uu . A. A. Caeapencxufi  peKoMeHAyer rpnMeHflrb peryJIHpoBaHI4e

MeroAoM BepoflTHbIX BapuaHToB cJIeAyl'oqI4M o6pasovI.

3a6naro-sp eMeH Ho 3 aAaTbcr ocHoB H br MH B apLraHTa MI4 Bo3 MOIKH ot? soAo'

xoss fi crneH Hofi o6cra son Kv 9 KcnJr y aT at\uv n0,qoxp au Lr Jrntu\a H a p a3JIHqH ble

xap a KTep H bre Aarbr BH yTpH roAa. B ap naHrbl BoAoxoss fi creeuuort o6craHoB-

KH BKJrr,OqarOT BO3MOX{Hbre HaqaJrbHble F.IanoJIHeHHfl BOAOXpaHHJIHUIa Ha 3Ty

Aary vr p a3 ilw.uH yrc BoAHocrb ltp eAcrofl urero nep H oAa . flp u aronr 3a H aqaJlbHble

HanoJrHeHHfl rrpHHr.rMaioT Jlr4rrrb cpeAHHe [I3 HeCKOJIbKHX HHTepBaJIOD' Ha

Koropbre pazfura Bcfl eMKocrb BoAoxpaHLIJIHIqa,.a BoAHocrb 3aAalor B BHAe

. ton i  pabHof i  o6ecneqeHHocra (uanpuuep,  1 ,  3 ,  10,  25,50,  75,  90,  97,

990/o o6ecne.IeHHocra) l

A.[q xaxloro corleraHlzfl Bo3Mo]KHoro H aqaJl bHot-o Ha rIoJI HeHHf H np eA-

crorulero croKa 6araHcoeuu ta6.nIauHo-qHSpoBbIM cnoco6ou BbIflBJIlror

BoAoxo3flficteeHHHe rrocJreAcTBl4fl (eo4oor4aqu, .gHeproorAar{H, HanoJIHe-

wun, c6pocu) B nepuoA Ao cJleAyrouefi xapaKrepHoli Aarll roAa.

Ha fpaQHKe orKJraAbrBaFor KoopAHHarbI: no ocu a6cql{cc - o6ecneqes-

Ha.nnque nporHo3Hbrx Kpr4Bbrx rroMoraer cBoeBpeMeHHo [pHHHMarb

Hy)KHbre Mepbl H npaBHJIbHo opueHrn1oBarbcfl B nu6ope npaBr4JI peryrfi'

poBaHr{fl B rrepr4oA gKcrrJryararyW. fonoenoe 14 ApyrLIe coopy}KeHafl 14

MafHcTpa,TbHbre KaHaJrbr paccrlHTbrBaroT Ha oflpeAe,TeHHylo npo|IycKH]-ro cnQ

co6Hocin. Bo npervrn sa6opa BoAbr B BoAoxpaHHJII4Iqe rlogepxI4Barorseo6-
. z

xoArzrvrde ypoBHH, KOJreoaHHfl KoTopblx corJIacoBbIBaIoT c oTMeTKaMli ilopo-
roB BoAosa6opurrx coopy)KeHrafi , npoBepflf l r4x nponycKHylo cnoco6socru
fi ee coorBercrefie c [JraHoM sa6opa BoAbI, a raK)Ke c ycJIoBHflMH KoMaHAoBa-
Hufl ertx yponHefi HaA oponaeuofi tlJlolrraAbrc.

flpu varuurrrroM BoAonoAbeMe BK.[roqerrHe H BbIKJIIoqetIae nacocsoli cTaI{-
rlr4g B saBncuMocrr.r or yc.noenli HanoJIHeHHr BoAoxpaHHJIHIIIa KoopAHHH-
pyrorcfl oco6lrnlz npaBHJraMH. ExeroAno ycraHaBJlzraror Qaxruuecrafi
cpoK orKpbrru fl KaHailoB H cpoK nepeor? IroAaqI{ BoAbI s xoesficrea.

Onepaqlr[ no sa6opy BoAbr B coorBercrBr.ru c yrBep]KAeHHbIM B rlpoqecce
oKcnJryar a\vw nJraHoM rrpoBoAHT AelxypHblr? Aucner.Iep, KoropHfi orseqaet
3a tsbrnoJrHeHne xogsflrcrseHHoro nJraHa. B yc.nonuflx KoMrlfleKcHoro I,IcnoJIb-
soBaHr4fl BoAHbrx pecypcoB yrrpaBJreHHe BoAHbIx pelKLIMoe odecneqlrBaerct
cTp orr.{N,r np r.r Nre}rel{ HeM np aBI'l JI AHcn eTqepc Kof o p ef yJIHpoBaHH tl .

I-lp ae a,r a Ar{ c ilerr{ep c Koro p eryJrr4 p oBaH H s p asp a6arblB_alor np H cocra B -

JTeHHH npoeKTa H yroqHflrbr npr,r Iz3MeHeHI4H yc,'toBl,Ift pa6oru BoAoxpaHH.
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Puc. 90, flporuosuue Kpr.rBble o6ecne,reHHocrt{:
! - KOHeqHbIx HanoJrHeuufr; 6 - AerDuquroD BoAoorAaqui e - xoJrocTbrx'c6pocon.

JrHIqa HJrH cocraBa BoAonorpe6ure.nefi H BoAoncnoJrb3oBare.nefi, a raKlr(e
no Mepe HaKorrJreHllfl gKcnJryararl[oHHoro orrbrra. ,fl,ncneruepcKl,re npaBwaa
BXOAflT B (OCHOBHbIe nOJTOX(eHHfl npABHJr /UCnOJrbsOBAHUfl, BOAHbTX pecyp-
coB BoAoxpaHHaHrrlz), HsMeHeHHe KoTopbrx [poI43BoAnT ToJrbKo C pa3peue-
ung MuHHcJepcrBa BoAHoro xogsficrBa H MeJrlroparruu.

\ z - - ^ - - - ^
.AaPaI{. IeP n(; I  nKaMn IIJ lai la'bUAUIUsXr4gr rJeHHUt'U klCuUJIbSUIJaHfl H tsUAo-

xpaHI{JIHrqa 
'Ha 

reKyrrlr4ri H npeAcroflrlnfi nepfioAbr BpeMeHH flBJrflrorcfl
BEJIHqHHbI:

rapaHTHpoBaHHofi orAarrH Ha BoAocua6xeuue H opoueHHe;
cyAoxoAHbrx, caHHTapHbrx H HHbIx nonycKoB cpeAHecyroqHbrx H MHHH:

MaJrbHbrx B npeAeJrax cyToK;
sa6opa BoAbI ua nupa6orKy aJIeKTpoeHeprHH. ' ' .

Buno.nueHue nJIaHa gaBr.rcuT or Harurrufl gaflaca BoAbI B BoAoxpaHHJIHrrIe
Ha npoTflx(eHnH foAa, pa3MepoB TeKyqefo rrpHToKa HJrH AocToBepHoro rHA-
pofloruqecKoro [porHo3a, o)KuAaeMoro B npeAcToaqzfi nepnoA, r.I HyxA
HapoAHoro xogsficrBa. OrpaHHueHr{ff , HaJIanaeMbIe Ha pa6ory orAeJrbHbrx
coopyx{eHr.rft, HcxoAsr as tpe6oBaHrft OesonacHocrl{ H coxpaHHo.crr.r co-
opyx<eunfi , 6opr6u c sar.r.rreHHeM BoAoxpaHullurr\a.

flp unaeH HTeJrbHo K orAeJr b rr brM BoAoxp a H H JrI{qaM ycraH aBJTHB aror orp a -
HnrreHlrfl pacxoAoB BoAbr, c6pacunaeMblx gepes coopyxeHue B suxsufi
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6reS B 3aBHcHMocrI{ or pa3JIHqHbIx ycnonufi; orpaunrreHnf, aMnJrHTyAbr.
cyrorrHoro H HeAeJIbHOTO peryrHpoBa:fl'Hfl na f3c ro ycJroBHflM cyAoxo,{cT.
Ba, opoueHHfl, pu6noro xogsfictga; orpaHl,Iqennn nny6nHu uJnr r{HTeH-
cHBHocrH cpa6omu BoAoxpaHHJIHfi\a no caHprrapubrM, cyAoxoAHbrM, pbr-
6oxossficrBeHHblM H rlpotluM ycJIoBHsM.

B nonoxeltvr, o noprrAl(e HcnoJrbsoBannfl BoAHbrx pecypcoB no4oxpl-
HHJnrlr1 PCOCP yKasbrBaercfl, qro npaBuna ArcnerqepcKoro peryJrnpoBa-
HHfl AoJrx(Hbr npeAycMarpzBarb <OrpauuveHne I{JrH npeKpar{eHHe BoAo-
noAaqu npkr HacryrrJreHua ycJlonwit, BbrxoAflrrlvx ga rpaHurlbr npuunrofi
AJrff AaHHoro norpe6.reHnq HJII{ rpyrrbr norpe6urenefi pacqerHofi HaAexHo-
crr.r BoAoo6ecneqesns>. orcrynJreHHfl oT yTBepxAeHHbrx IIp aBHn AHcneTrrep -
cKoro pefyJrHpoBaHflfl AonycKaloTcfl npu,ycJroBI4H cooTBeTcTByrorrlHx co-
nJr acoB aH utr w p aspeueH u ft no cyqecrB yr,oqeMy noJr.ox(enun. PacxoAoB a H r.r e
orHocnTe;rbrrbrx Hs6Hrxos H paclpeAeJreuue BoAo[oAaqH B ycfioBnflx orHo-
cureJrbHoro 4eQuqura Mex(Ay orpacJrflMu BoAHoro xosflficrsa npeAycuar-
pHBaeTcfl npaBHJraMH AucneTrlepcKoro pefyJrHpoBaHHfl .

IIpz cocTaBJreHHLI uIaHoB KoMrrJreKcHoro HcnoJrbgoBa*nn BoAHbrx pe-
cypcoB HcnoJlbsylorcfl 3BM i.trq toro, vro6rt ocylqecrBllTb onrrlMusauulo
B gKcnJryararlplonHblx pacqerax H npoeKTHbrx npopa6orKax.

flpu ruApoeHepreruKe, BxoAflrqefi s xoNanJreKc, rpe6onauufl -Ha_ Bo4y
cBfgaHbr c HarroJrHeHLIsMLI BoAoxpaHr4rrkrr\a u ypoBHflMr.I 

'Huxffiero 
6teQa.

BrqepxuBaercfl poKHM caHuTapHbrx ronycKoB, a rapKe pacxoAoB BoAbr,
c6pacunaeMblx B HHx{Hl4fi 6neQ Ans o6ecneqeHus 6ecnepe6ofinofi pa6omr
npoMbnuJreHHblx H KoMMyHaJIbHbIX no4osa6opon, pacfioJrox{eurirrx HH}Ke
no peKe. Or4enrurte oco6eHHocrl4 n pa6ore BoAoxpaHr{Jrurqa HaKJraAbrBaer
cyAoxoAcrBo, HeAeJIbHoe H cyrorrHoe peryJrr4poBanvn lloapo6no paspa6o-
TaHHbre npaBHJIa AHcreTr{epcKofo peryJrr4poBaHufl no3BoJrflroT ynpaBnflTb
p a6orofi BoAoxp aH LIJIHIqa s a n6onee re x H H rrecKa n p aMorHo r{ g KoHoMI{rIecKn
BbrfoAHo.

$ 2. ,flucilerqepcnrae rpatpunn

Aucner.repcKl{e rpaftuxn cocraBJlflIor B Tex cJrvqaflx, Korna cBepx 11o-
^ - o -  -  ^ -  ^ -  ^ - - - - ^ - u -  ^ a - - - ^  -  -  o

cr-oflHHUr4 r-aPaH'r'?rPul,attHul4 urAaLIr4 llu'l 'Peuh'r'eJrb M0}KeT c [oJIbSoH ocBoHTb
r4grrvtrrnLr BoAbI, o6pasyrcqfiecs B pasilrzqHbre nepuoAbr H roAbr.

CocrasreHue AucrerrlepcKulx npa$uxoB no3BoJrfler: yAoBJrerBopHTb ra-
paHTHpoBaHHyIo orAaqy, cHI{BHTb LrrIr4 npeKparaTb xoJrocrble c6pocrr,
o6ecneqntt 6esasapufinyrc pa6ory coopyxenr.r fi. CosAarorcfl ycJroBus 6onee
eQQe xrH a H oro H c[oJlb3o B aHv fl no,neg s o fi eM Kocru BoAoxp aH Lr rrnr\a H e roJr b -
Ko ,q/Ifl rloAAep)Ka]fl,vn FapaHTHposaHuofi orAaqH, Ho I{ AJrs pery/rHpoBaHHfl
BbICOKOTO CTOKa.

CegoHnas HepaBHoMepHocrb roAoBoro croKa Afis peK c rro.noBoAbeM
B BeceHHI,Ifi wm netuufi nepuoAbl no3Bo.rrfler coBMecrurl QyHxrlHH pefyJrH-
poBaHHrr BblcoKoro H HHsKoro cror(oB n o,qHofi no.neguoft eMKocrH. flpn
ycroftuunoM BHyrpI{roAoBoM pacnpeAeJreuun croKa K Harrary no.nouo4ia
eMKocrb cpa6atuBaercfl a cno6o.qHafl ee.qacrb npeAHasuarraercfl A,rrfl pery-
JrHpoBaHHrr BblcoKoro croKa. OAuofi n rofi )Ke eMKocrbro yAaercn o6ecndquir
fapaHTHpoBaHHyro oTAarry H yBeflHrrr.rTb o6u{ee HcIIoJIbSoBaHHe Bo,qbr
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ga cqer AonoJIHHTeJIbHorl orAaqu, BbI3BaHHor? Ha/IHqlIeM ug6uroquoro
croKa. ,

IIpu .rrznHeBoM xapaKTepe perlHoro croKa u HenocroflHHbrx cpoKax npo-
xox(AeHufl [aBoAKoB, coBMerr(eHae QyHrutarl pery.rrupoBaHufl Hr.r3Koro r{ Bbr-
coKoro croKoB oAHofi eMKocrblo HeBo3Mox{Ho. B erov cfiyqae noJre3Hafl

. eil,{Kocrb BbrrroJrHfler roJrbxo QyHxquro peryJrupoBaHr4r Hr4sKoro crora. Eu-
KOCTb AJrfl pefyJIHpOBaHHfl CTOKa nO/rOBOIbfl Ha3HarraeTcfl OTAeJrbHo oT
nonesFrofi . l4cuonl3oBarb AonoJrHHTe/rbHyIo BoAy cBep x ra paHTr{posaHHor?
npoeKTHofi or1arau Mox{Ho Jrarub B orpaHr4rrerrHbrx FpeAeJrax.

flosHrxeHze orAaqz I43 BoAoxpaHaJrI4rrla B MHofonci4urre nepr4oAbr cBbrlxe
rapaHTHpoeaHuofi no3BoJrfler yBeflHqurrb rrJrorqaAb opoueHr4 ff ilpH Hanvqvrr4
noAforoBJrenuofi ceru KaHaJroB HJrr4 rpy6onpoBoAoB Ha 4aHuor? ri"rro-
rqaAH.

Lns ynpaB,TeHaa pa6orofi BoAoxpaHunnt\a rrpa nepeueHuofi orAarre
crpofl r KoHTp oJrbH bre AI{cnerIIepcKH q rp aQu rkr p.iln o Kc nJr yar ar\HH BoAo xp a -
HHJrHrlla.

Aucnerqepcxur? rpaQur - oAHH LIs ocHoBHbrx pyKoBoAarqux 4oxyueHl
roB aKcnJryarar{Hounor? c.ny>r<6rt. flo rpaQuxdu noAaercr BoAa B orAeJrbHbre
ce3oHbl roAa npu pa3JrllqHbrx ycJroBzflx BoAHocrH: rroBbrrrreuuofi, cpe4ueli,

.H Husxor:r .
!,acneruepcxafi rpa{ux crpoflr B KoopAl{Harax: ocl a6cuucc - BpeMfl,

ocb opAHHar - o6remu HanoJrHeHwfr,unu Bblcora (oruerxu). flpu KoMrr.i'reKc-
HoM HcnoJrb3oBaHr.rn croKa AHcnerrlepcxuri rpaQur AorroJrHflr.or cneq?raJrb-
HbrMr{ yKa3aHufluu. flpu Hr43KHx crerreHflx peryJrupoBatrfl, croKa, KorAa
Ha[oJrHeHHe BOAOXpaHHJrr.rUIa O6eCneUeUO, AI4CnerqepCKAe rpaQAXn
HC COCTABJIflIOT.

Aucner,repcxufi rpaQzx cocror{T Ids cepl4z KpHBbrx, AeJrflrrlfix eMKocrb
BoAoxp aH krnturJ\a H a orAeJrbHbre 3oHbI. Jluuunvu Aacflerrlep cKoro rp aQraxa
eMKOCTb BOAOXpaHI4,rrWt\a rroApa3Ae,rlfleTcfl Ha qeTbrpe ocHoBHbIe 3oHbr:
no.nHofi HgdHroqH oft or Aaqu Q 

", 
ue6ttro.IHofi orAarIH B AH a n a3 oue q 

") 
q) Q *

rapaHTapoearrHor? orr,alrr Q, nepe6ofinorl (ypesaHHofi) orAarIH g<q*
OrpauzvnBaroilIae grn 3oFrbr Jrr4Hnv Ha3blBaror nport4BoauapuftubrMl,I, npo-
urnoc6pocHbIMH, tlporaBonepe6olit lbIMH

W n u r n n n  n r r E r r d . A ^ n n r r r  r r a  l r D \ / \ a  p o ' n p o r ?  l r r . s t z t : ' t l h a f r r r o  u  n n a 6 n ' n r z r , r \
I \ a , r x l A a 4  l l x L I t r L n  L v L l v i l  L  z t J  A D J  / \  D v r u v r r  \ r r u r \ v r r v r v L L t L t r  

t L  v y q v v r  r t r r r f  .

IIpa ce3oHHoM roAHrrHoM peryJrr.rpoBaHHV croKa ex(eroAHo cpa6arueaercfl
Bcfl noJresHar eMKocrb Ao orx{erl(H ypoBHfl n{eprBot'o o6teua, llpu MHoro-
JreTHeM peryJlupoBaHuu croKa ex{eroAHo cpa6arunaercfl ToJIbKo r{acrb no-
negHor? 

-etrxocra 
Ao OTMeTKH elKeroAHoro IIpeAnaBoAoqHorO ypoBHf .

llporznonep e6oft Hbre Jrr4HI4H orAeJrfl Ior soHy rap aHTnposaHHoft orAaqLI
or goH ype3aHHofrt tt us6ttroquofi orAarlu. Beret HaKoIIJIeHHfl orleprlI4Baer
BepxHHe rilauzusr o6reua Bo3Mo)KHoli axxyl'tyJrflrw croKa B ttepuoA IIo-
JroBoAbr. PaccqnrtrBaror nporrlBonepe6ofiHrte ilrLHLrv no croKy JIer saAat{-
nofi o6ecnerreHHocrz. flo BerBH cpa6orxa yrorlHnlor pexilM cpa6orxu e
Me)KeHb. (Doprr,ru Ar.rcrreTqepcKHX rpaQuxon A/rfl ce3oHl{ofo pefyJILIpoBaHHfl
Lr noJrox(eHne Ha HHX nporr4Borrepe6ortnofi 14 llpornBoc6pocHofi nu:nvrfi
orrpeAe;rflrorc.h rny6unoi'l ce3oHHoro pefyJlupoBaHufl croKa, xapaKTepoM
BHyTpH|OAOBO|O pacnpeAeileHufl cToKa, cooTHoueHueM Me)KAy fapaHTHpo-
eaHnofi u ag6uroqsofi orAaqaMu
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flp u noctp oeH HI{ AHcneTrrepcKoro rp aQH xa yqnTbrBaror cpo Kr4 H acry nJre-

Hr.rfl rraBoAKa paHHero H noaAHero raBoAKa (nonono4tn); creneHb cocpeAo-
roqeHHocrn rroJroBoAbfl (pacraHyToe, Apyxnoe)

flpnHrlnnbr nocrpoeHnfl u pacqera Ar4cnerrrepcKax rpaQHxon paspa6o-
raHbr C. H. Kpuqxuiu u M. @. MenxeJreM, n. A..I lsnuqestnu, B. A. Eaxrra-
apoBbrM. MeroAaxa nocrpoetrfl, AncneTqepcKux rpaQuxon no C. H. Kpreq-
I(oMy a M. O. MesxeJrFo cJreAyroular.

Bepxnrorc orn6aroqylo BerBeft saxonneHHfl u cpa6orxrz BoAoxp aHHIrHura
npHHHMaIor sa rrporl4Borlepe6olinyro JrvHr.rro Ar4 clerqepcKoro rpaQuxa. flpH
lapaHTzposaHHorl orAaqe, ecJrr [o.rre3Har eMKocrb BoAoxpaHr4nvr]\a sa-
IIoJIHfercf npeAe/Ibuo HI4SKHM no,rtoBoAbeM, ee Mox{Ho ex{efoAHo cpa6aru-
Barb noJrHocrbro. flpu Ha[rkrqLrr4 c6pocon Her seo6xoArzMocru HaquHarb
3arIoJIHeHHe c HaqaJIa noJloBoAbr. llepe6ofi n or4aue MolKer ffBHTbcr cJIeA-
cTBHeM AByX IIpHI{HH: HeAOHailOJTHeHHff BOAOXpaHHJTTII.JJ.A H HH3KO|O nOCJre-
Ayroqero croKa no orHoIxeHHIo K pacqeTHbrM BeJrHrrr.rHaM. florpe6nocrb
B COXpaHeHI4H ilepeXOAflUlHX H3 fOAa B fOA 3a[aCOB BOAbr BO3HHKaeT B TOM
cJlyqae, KorAa npH rapal-trupoBauuof,r or4arre onopolKHeHHoe BoAoxpaHr.r-
JILIqe He 3anOJIHflerCq AOBepXy OAHHM MaJTOBOAHbTM nOJTOBOAbeM H ex{eroA-
HOe OnOpOlKHeHHe He)KeJraTeJrbHO.

I-lpu nosHu KHoBeHHH yrposbr npelKAeBpenreHHoft cpa6orxu BoAoxpaHH-
JIHIITa fapaHTI4poBaHHar orAaqa cHax(aercs ua 20Yo . Ecnu cosAaercfl onac-
HOCrb .He BqAeplKarb H coKpaqeHHyro sa 200/o orAaqy, To ee yMeHbrrrar,or
erqe Ha 20%.

flepexo4 K orpaHar{eHHofi or,qaqe Ha3Haqaercff TorAa, KorAa npu croxe
pacqerHor? o6eineqeHHocrl{ sallac B BoAoxpaHn,rruule oKa3brBaercfl HeAo-

npeAblAylqefo nep[oAa BbIrrBHTcfl TeHAerrrlHn K MalroBoAHocrr4 roAa , a SoHa
noc.ne4yroqefi orpaHHqeHsoIl orAaqH - nocJre roro KaK BbrflcHlrTcfl oT-
cyTcTBHe B TeKyrrleM roAy oceHHHX naBoAKoB.

ilocrpoeuze BerBpI I{aKoILrreHI4s nporr{Boc6pocuoii fir.rHriti ilpoBoAffT
no crol(y MHoroBoAlloro no/roBoAbn. OueprauHe nporHBoc6pocnofi TTHHHH
coorBercrByer riax<uet? orH6arcu1eft uaxonneuuft BoAoxpaHr4nnrr\a. B ea-
BHcHMocrz or coorsorueuufi Mex{Ay eMr(ocrbro BoAoxpaHHJrr{qa H MHoroBoA-
Hocrblo noJloBoAbfl Bo3Mox{HbI ABa BapHaHTa oqepraHufl rrpornBoc6pocHofi
huttutt. flpz no"rrnol? orAaqe H onopolKHeHHoM BHaqaJre BoAoxpaHu/rurqe
yAaercfl as6exatt xo;rocrbrx c6pocoa B MHoroBoAHoe nonoeo4le.

Bersr HaKoTIJIeHI{fl rlporunoc6pocHoft nptwwu npeAcraBfiqer co6ofi xo4
3ano,/'llleFlHfl BOAOXpaHI4/lI4lIIa B MI{OTOBOAIIOe nOJIOBOAbe II OTBeqaeT yCJIO-
BHIO, riro npl4 pa6ore't no.nuofi or4auerTr BoAoxpaHr{Jrnrqe oKa3brBaercfl Ba-
rro.JrHeHHbrM B KoHrIe noJroBoAbfl .

Bersl cpa6orxz orBer{aer orropoxHe_Huro B Hau6oree MHofoBoAHyro
I\{e}KeFIb npry pa6ore c ro,rIFIoI? or4auefi. CoenreilIeHz e npoTlrBonepe6ofiHoli
14 nporfiBoc6pocHofi nnuwit Aucflerr{epcl(oro rpaSnxa He BcerAa Bo3Mo)KHo.
Ecnu tipH cesoHHo-roAHqHoM peryJrlipoBaHr4rr croKa 3oHbr rapaHTHpoBaH-
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Puc. 91. O6rqufi aul 4ucnerQepc-
xoro rpaQuxa:

I - aona rapaHrHfinofr ornauui I I -
qo_rya no.nsoft us6urroqHofi orAatrn;
I I  I  -  gdHa Hs6trrovnofi  or4avui '  iV-u

SoHa ypesaHnoft or4aun.

Hoft 14 rroJrnofi n36brrorrHofi orAarr He nepe-
ceKaroTcfl, To SaAarrH pefyflHpoBaHHff BbI-
coKoro n HHSKoro cToKoB peuaroTcfl oAHo-
BpeMeHHO.

IIpu rraHoroJreTHeM peryJrr.rpoBaHHn cro-
Ka e)KenoAHaq AHcneTrrepcKafl cpa6oTKa
COCTABJIflCT TOJIbKO IIACTb NOJIHOft CMKOCTH
BOAOXpaHHJTHTT\a. HZxHqq 3oHa He cpa6a-
TbrBaeTcfl kr coxpaHfleTcfl KAK nepexoAs-
IqHft sanac Ha cryrlaft HacTyrrJre1r4n pflAa
MaJroBoAHbrx JreT.

Boeuoxuo, tITo npoTllBoc6pocuan nu-
HUfl rrpoxoAHT Ha BCeM npoTflx{eHr.[r Bblrue
rpoTr{Bonepe6ofiHofi , eoutr rapaHTr{poBaH.
HOfi W nOJrHOr? OTAarr He nepeceKaroTcfl,

TorAa o6e sa4aqu peryrupoBaHur BbInoJIHrrMbr. EcJrr{ nporuBdnepe6ofiHafl
IIvHHn AHcrerrlepcKoro rpaQI{Ka pacrloJlaraeTcfl Bbrrrre nporHBoc6pocuorl,
TO noflyqaeTcfl [poTHBopeIIHe MexAy pefyJrr.rpoBaHHeM HLI3KOTO r.r Bbrco-
KOrO CTOKOB, KOTOpOe BCefAa peuraeTcfl B no/rb3y npeAoTBparrleHr.rfl nepe-
6oes.

3aAarcT ycJIOBHfl AJIfl nponycKa BbICOKO|O CTOKa nOJrOBOAbfl, rapaHTH-
pyrcque coxpaHHocrb coopyx(eHHfi Lr o6ecneqeHue rapaHrr{poBaHHofi
OTAAqI,I

ypoBHer{ He npeBbrrrraJra 3aAaHHyro BeflHrrr4Hy
Ha pracyHKe 9l nprane4eH o6rqurl Bt4A Ar{cnerrrepcKoro rpaSHKa c pa3-

JIHTIHbiMH rIHHLrflMtL LI 3oHaMH orAarIH.' B xaxgurl tr,roueut BpeMeHr{ saflac
BoAbI B BoAoxpaHLIJIHIqe MolKer 6ltrl Hafi4eu no b6beMHorl xapaKTepr{cTHKe,
a pqlxoA oTAarIH - no cooTBercrBylouefi IIT4HHH AHcneTrrepcKoro rpaoHKa.

n. A.,IIsnn,IenHM pa3pa6orana' MeroAHKa nocrpoeuHa 4vcnerrrepcKzx
(*oHrponbHbrx) rpaSuxoB Ha MaKcHMaJrbHyro H nepeMeHnyro orAaqn npn
cesoHHoM perynnpoBaHr{H cToKa.

$ t. Haduro4eurrfl Ba cocrorrnrre* uo46*pannmrqf

flpanunbnafl, oKcnJryar ar\Lrfl Bo MHoroM 3aBHcHT or xoporrro [ocraBJreH-
Hblx Ha6JrroAeHHfi rto yrrery npHToKa r{ pacxoAoBaHtfl, no4u. Haronaesue
AaHHbIX O BOAHbIX pecypcax B rrepHOA CTpOHTeJTbCTBa H sKcrrJryaTaqHr{ nQ3-
BOJIfleT yTOTIHHTb rrpoeKTHbre noKa3aTeJrLI.
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V.rer npraroKa H pacxoAoBaHr4fr, BoAbI Hs BoAoxpaHHJILIqa npoBoAnr
e Kcn Jr yara rllr oH H brft nep cou ail H a ocu oBe Aefi crB ylor4n x H acraBJle HHfr, H y Ka -

saHr4ir fH1porrrereocfltx(6bl npn Cosere MuuzcrpoB CCCP.
Ha6"nro4eHtflMpI ycTaHaBJIHBaeTcs .6anawc nputoKa n pacxoAa BoAbI'

H3 BOAOXpaHI4JITIUIa Ha Xax4ufi rIepHoA BpeMeHI{.
C rugpoMeTpuqecKHMI4 coopy)Ketufl,Mn B BepxHeM 6reQe yBRsbIBarcT

XapaKTepHcTrlKr4 BoAoXpaHLrImn\a. KonuqecrBo nocToB H CTaHquft Ans ru1-
polvrerpuuecKoro H fHApoMeTeopoJror[qecKoro o6cJIy}KLrBaHHfr. Ha3HaqaIoT'
npH pa3pa6orre npoeKTa BoAoxpaHultnfi\a H yrotlHflIor npu eKcrlJlyarar\ww.
P as Nreqeu u e u uQop M a rIH oH H brx BoAoMep HbIx nocroB s aBucvfi or orlepr anl44
H pa3MepoB BoAoxpaHr4Jrurrla. Xe.nareJlbHo l{Merb AJIfl Bcex BoAoMepHEIx
rrocroB eALIHyro orMerKy HyJIn rpa$IExa.

K oclosnbrM fHApoMerpHrrecKHM coopyx(eHuffM orHocnrcfl : fHApoMer-
pnqecKar craHrlr4fl Bo BXoAHoM crBope BoAoxpaHI{JIHIqa, o6opy4oBaHHafr
caMonHcrlaMr4, 14 BoAoMepHbIe IIocrbI Ha 6oxosblx npuroKax.

CneAeHns o HaJrHqHoM o66eMe 3a Ka)KAuft nepuo4 BpeMeHH onpeAeJlfltor
no cpeAHeMy ypoBHro BoAoxpaHr4Jrurqa. Ha BoAoxpaHHJIHulax 6o.rrruroft
rrporr)KeHHocTr.r ycTaHaBJrHBaroT HecKoJIbKo BoAoMepHbIX nocfoB, Aaloulux
BO3MOX(HOCTb HSMepr4Tb npoAoJrbHbre npooHJII4 BOAOXpaHI{JII{qa. oAHH sO'

AoMepHbrfi nocr npeAHasHarreu AJrr r{3MepeHufl yponneft H pacxoAoB HHXffie-
ro 6reQa.

V.rer pacxoAoBaH!4n BoAbr I{3 BoAoxpaHHJIHUIa ocyqecrBJltercr npu no-
Morrlu rapr{poBaHHb.rx coopy)Kenufi, unu ycraHoBJIeHHb. IX Ha HHx BoAoMepoB.

Iu.qpo"rrorurrecKne H MeTeopO,rtOrHrIecKHe Ha6.nrc4eHHfl Ha KpynHblx
BoAoxpaHLIJIHIqax npoHsBoAflT opraHu fu,qpoMereocflyx6u.

Ha ua.ntrx BoAoxpaHuJrunlax, iixcnnyarupyeMblx B HHTepecax roJlb-
ro o4Hofi xosRrtcteeHHofi opraHu3aguu, o6o6qenne Bcex MarepHaJIoB rto'
BOAO Xp aH I,I JI I4LIly BeAyT O p r a H bI 9 KCTIJI yaT aI\LrH .

!.io c6opa H nepeAaqu cBeAenufi u onoBeilIenuli no4oxpaHnJluqe o6o-
pyAyror ilr41nfr\,ltH CBfl3H. IIyUXt ynpa_B/reHHfl HMeeT,4ByXCTOpOHHIOIO CBfl3b"
c ocHoBHbrMt4 BoAonorpe6ureJrflMtr. Ha xpynHblx BoAoxpaHHJIHIIrax opr.a
HH3OBaHa Cr.rcreMa onoBerqeHuff oprauuzaquit 14 BeAoMcrn o pa6oTe BoAo-

h   m w n  F r  r r Y Y n  n n n t t n  r t

xDall i lJ lvlula n u I lpcAuruxu{vr^ zrorvltrnEnn}l^ I ]  ( ,rAE/lDrrDrs rrsprrLrADr.^ 
flopn4or< nponycKa noJroBoAl{ft u raBoAKoB Ha KpynHblx BoAoxpaH:altrl-

111&x, a raKx{e uguegeHufl B pexuMe Hx pa6otst, cBfl3auuble c rtoHH)K€HH€M

.nJM no4beMoM yponueff BoAbr,3aTparl,IBaror HHTepec,bl HaceJIeHHfl H rIpoHS-
BoAcrBa n pafiouax 6eperonor? noilocbl BoAoxpaHHJIHIrl H Ha peKe HHx(e rHA-
poy3/ra. Ecnu Bo3HHKaror HenpeABLrAeHHbre o6croqrerb-crBa, yrpo)Kalou{He'
6egonacuocrrz I{ co xp a HHocrH ocHoBHbIX coop yx{euuft, I{3MeHeHI{Io p exffi Ma
n p.a6ore rr.rApoysJra nporHB [peAycMorpeHHoro nJIaHoM, nHIIa, orBercr-
BeHHbre 3a eKcnJIyaraIIHIO, OnOBelqaIoT H npeAynpex{AarcT rocyAapcTBeH'
Hbre opraHu3arruH (o nporycKe rraBoAKoB H ueo6xoAIaMocrn npoBeAeHufl :
Meporprflrkrn no oxpaHe HaceJreuHn). O npe4croflrqux c6pocax, €cJIH oHH
fliusxu K npeAeJrbHbrM, sa6raronpeMeHHo craBsr B usBecrHocrb I-ocyAap-
crBeHHbre opraHbr pafiouon, pacnoJrox(eHHblx HI{xe BoAoxpaHHJIrIilla.

Op r a u n- e Kcn Jry.ar a\r4r4 np oBoAfl T eoAH o6 an a H coBble u a6.nrc4eu ua . Tlptt -

xoAHafl r{acrb 6anaHca BKJrloqaer oiaAxu, tloBepxsocrgufi H rIoAgeMHbIfr
npnroKlr BoAbr B BoAoxpaHnJruura. Pacxo4uaa qacrb cocrouT ne ea6opa

zTT



BOIbr Ha npoH3BoAcrBeHHbre Hyx{Au, Qu.nlrpaqurc, HcnapeHHe, no4eeuHufi
oTToK H, c6pocubre pacxoAbr.

V'Ier Su,rtrpaqwu ueo6xoALIM u Arrfl o6ecneqeHr4fl coxpaHHocrg coopy,
x<euufi, nJIorHH u paw6 o6sanosaHHfl. B cocras Ha6,rrrcIeHufi sxnrcqaror
HSMepeHI{fl nbeSoMerpHrIecKHX ypoBHefi s p asrarrHbrx Mecrax coopy>Keuuft.
B necrax BbIxoAa Qn"nlrpaquoHHbrx BoA ycraHaBJrzBaror soAocJr isrt. Cu-

'cTeMaTHqecKH npoBoAfl T H a6.nrc4e HH r 3a xoAoM 3 avJreHtr BoAoxp aH HJrux\a .
B IIeJIflx 6opr6u c 3aLIJIeHHeM naBoAKH nponycKalor rrpu roHHx{eHHoM
ypoBHe BoAoxpaHr4trrr4aa, a npoMbrBKy HaHOCOB BeAyr ryreM nponycKa
.cocpeAoTorreHHbr)c pacxoAoB qepeg AoHHbre oTBepcTr4fl .

flo Mepe saLrnretufl I(pHBafl [oArropa nepeMerqaercff rto rer{eHaro u o6.r-
.eMH a fl x a p aKrep rrcTHKa BoAo xp a H H Jrr4il\a rep ecTp a r4 B a eTcfl

Exero4Ho nocJle npoxox(AeHnfl noJroBoAb fl, krrrr4 B ycraHoBJreHHbre cpo-
rKH yToqHflIor KpHBbIe [JIoIrIaAeft u o6reMoB, Koropbre kr3Meuflrorcfl r4s-ga
nepepa6orxa 6eperoB, o[ongner?, saHJreHHfl H orMrpaHr.rfl no4noli pacrr.r-
TeJrbHocru, o6uquo nJrorqaAb yBerHr{HBaercfl, a cpe4Hnn rny6uua BoAoxpa-
HHJTHUIa yMeHbruaeTcfl .

3nvoll c.rryx6a excn"nyarar\wkr npHHHMaer Mepbr no ttpeAoxpaHeHH]o rra-
'crefi coopylKeHuft or nos4eficrBr4 fl JrbAa npr4 ero BepruKaJrblroM r4 ropu3oH-
TaJIbHoM cMeIrIeHHflx, tro ycKopeHr{ro o6pasoBarwfl, /reAocTaBa, no 6opt6e
,c o6vepsaHraeM perrreroK.

nns nry{,epx{aHHfl KaqecrBa BoAbr ocyqecrB.[flrorcr caHrzTapHbre Mepo-
rrp:/,flT]1,fl. Ha KalKAoM BoAoxpaHVJIHuIe B cTBopax, ycraHoBJreHHbrx opra-
HaMH caHHrapHoro HaA3opa, BeAyrcff peryrqpHbre Ha6nrc4e*r4fl. Lr na6oipa-
TopHbIe ficcne4oeaHHfl KarlecrBa BoAbr, r{oropbre BbrnoJrHsFor opfaHbr gKc-
nayarauuu. O6ryttfr xoHrpo Jrb sa caHHTapHbrM cocroflHr{eM BoAoxpaHvnlx\a
ocyqecrBJrfler locy4apcrseHHHr? cauarapHufi HaA3op

Ha KpyrIHbIX BoAoxpaHHJII4qax npoBoAflTca uayuuue uccJreAoB aHt4fl
.BerpoBoro BOJIHeHVfl H xone6asafi. yponueft, usyuaiorcrr cer?ruw, Qzxcll-
Jpylorcr ue6naronprlflTHhle nocJreAcrBr{fl cos1a*ufl, BoAoxpagWJrrrI\a Ha
rIIp Hp oAHufi p exru M or(p yxaroulefi rep p r4rop r.{H.
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0 , 1
0 , 2
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0 , 5
0 , 6
o , 7
0 , 8
0 , 9
1 , 0
l , l
1 , 2
l , d 1

1 , 4
1 , 5
1 , 6
l r 7
I ,8.
1 , 9
2 , 0
2 , 1
z . z
2 , 3
2 , 4
2 , 5
2 , 6
2 , 7
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2 , 9
3 , 0
3 , 1
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3 , 3
3 , 4
3 , 5
3 , 6
3 , 7

1 , 6 4
,67
,70
,72
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t 7 7
1 , 8 0
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1 , 8 4
1 , 8 6
1 , 8 8
1 , 8 9
1 , 9 2
1 , 9 4
1 , 9 5
I  ,96
1 , 9 7
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2 , 0 0
2,00
2 , 0 1
2,02
2 , 0 1
2,00
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2 , 0 0
2,.00
2 , 0 0
1 , 9 9
1 , 9 7
1 , 9 7
1 , 9 6
I  ,95
1 , 9 4
I  ,93
1 , 9 3
l , 9 l
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CoorserclgeHHbre 3Ha'reHHR KogOSHqHeHra acuMMerpur{ C" n xoe$QnqneHra
cKoueHHocrr S 6nnoMilaJrbHoii KpHBofi pacnpeAeneHHfl

I7 polonweuue

:+;t=:e(p, cs)
,1ro - @os e _ Q o +  Q r t - 2 Q r c

Q p - Q o  
: @  ( p ,  c s )oq

@ u o

Q r  -  Q t s

0,00
-0 ,02
--0,03
-0,05
-0 ,07
-0 ,08
- 0 , 1 0
- 0 , 1 2
- 0 ,  1 3
- 0 ,  1 5
- 0 ,  1 6
- 0 , 1 8
- 0 , 1 9
-0,21
-0,22
-0,24
-0,25
-0,27
-0 ,28
--0,29
-0,31
-0,32
-0 ,33
-0 ,34
-0 ,35
-0 ,36
-0,37
-0 ,38
-0 ,39
-0,39
-0 ,40
-0 ,40
-o 41
-0  , 41
- 0 , 4 1
- 0 , 4 1
-0,42
-0,42

- 1 , 6 4
- 1 , 6 1
-1  ,59
- 1 , 5 5
-1,52
- 1 , 4 9
-1 ,45
-1,42
--  I  ,38
- 1 , 3 5
' l  , 3 2
- l  ,28
-1,24
- l  , 2 0
- l  , 1 7
- l  , 1 3
- 1 , 1 0
- 1 , 0 6
-1,02
-0 ,98
-0 ,95
- 0 , 9 1
-0 ,88
-0',85
-0,82
-0,79
-0,76
-0,74
- 0  , 7 1
-0 ,69
-0 ,67
- 0 , 6 4
-0,62
- 0 , 6 0
---0, 59
-0,57
-0 ,56
-0,54

@ u -  @ r u

3 , 2 8
3,28
3 , 2 8
3 , 2 7
3 , 2 7
3,26
3 , 2 5
3 , 2 4
3 , 2 2
3 , 2 1
3 , 2 0
3 , 1 7
3 , 1 6
3 , 1 4
3 t l 2
3 , 0 9
3 , 0 7
3 , 0 4
3 , 0 1
2 , 9 8
2 , 9 5
2,92
o a o

2,86
2,82
2,79
2 , 7 6
2 , 7 4
2 , 7 1
2 , 6 8
2,64
2,62
2;59
2,50 ' ,

2 , 5 3
2 , 5 0
, 4 R

2 , 4 5

0 , 0 0
0 , 0 3
0 , 0 6
0 , 0 8
0 , 1 I
0 , 1 4
0 , 1 7
0 , 2 0
0 , 2 2
0,25
0 , 2 8
0 , 3 1
0 , 3 4
Q , 3 7
0 , 3 9
0 , 4 2
0 , 4 5
0 , 4 8
0 , 5 1
0 , 5 4
0,57
0,59
0,63
0,64
0,67
0,69

9,72
.  0 ,74

0 , 7 6
0,78
0 , 8 0
0 , 8 1
0"93
0 , 8 5
0,86
0 , 8 7
0,89
0,90

-0,42
-_0,41
-0,41
- 0 , 4 1
- 0 , 4 1

.  -0 ,  40
-0 ,40
-0 ,40

'  -0 ,40
"  -0 ,40

-0 ,39
-0 ,39
- 0 , 3 8
- 0 , 3 8
- 0 , 3 7

-0,  53
- 0 , 5 1
- 0 , 5 0
-0 ,49
-0 ,48
-0,47
-0 ,46
- 0 , 4 5
-0,44
-0 ,43
-0,42
- 0 , 4 1
-0 ,40
-0 ,39
- 0 , 3 8

o ; 9 1
o , g 2
0 , 9 2
0 , 9 3
0 , 9 4
0 , 9 4
0 , 9 5
0 , 9 6
0 , 9 7
o , 9 7
0 , 9 8
0 , 9 8
0 , 9 &
0 , 9 8
0 , 9 8

3 , 8
3 , 9
4 , 0
4 , 1
4 , 2
4 , 3
4 1 4

4 , 5
4 , 6
4 , 7
4 , 8
4 , 9
5 , 0
5 , 1
6 , 2

1 , 9 0
I  ,90
l , '90
1 , 8 9
I  ,88
r , 8 7
1 , 8 6
1 , 8 5
I  ,84
I  ,83
l , 8 l
1 , 8 0
1 , 7 8
1 , 7 6
|  , 7 4

2,43
2 , 4 1
2 , 4 0
2 , 3 8
2 , 3 6
2 , 3 4
2 , 3 2
2 , 3 0
2 , 2 8
2 , 2 6
2 , 2 3
2 , 2 I
2 , 1 8
2 , 1 5
2 , 1 5



J I N T E P A T Y P A

A s a K ff H A. B.,lll a.p a n o B B. A. Bo4oxpanuJlnllla rr{AposJleKTpocranuufi CCCP.
SHeprur, 1968,'A.rr'e 

r c d e s f. A. PacqerH naBoAorrHofo croKa perCCCP. lugpbrvrereofre4at, 1955.
A n r y H r{ H C. T. BerynuponaHue croKa. Cenrxogus.qar, M- 1926.
An I -pe rnosB . f .BHy rpu roAoBoepac rpeAeJ leHr {ec roKa . fn .qpon re reoue4a t , J I . ,

r960.

1953.
O r n e B c r u fi A. B. fu,4polorufl cyrufi. tersxogrus, lg6l
IIn eru K os f. O. Pery4lnpoaaHue peqHoro croKa. fugporueteorlqlar, 1961.
f I  ot  a t t  oB M. B. CoquHeHus, r .  I I I .  Celrxo3rus,  1951.
f[ u u K r.r H E. A. Bonpocu AuHaMnKLI 6eperon BoAoxpaHu.nnrq. Hs4. AH yCCPt

1963.-  -CaBap 
eHcKnft  A. . [ , .  Pery.nHpoBaHr{e peqHoro croKa BoAoxpaHu.rruulanru.  AH

ccGP, M., l-951.
CoroJ I  oBcKHf i  A .J I . 'PeqHof t  c rox .  fu4pouetdougAat ,  1968.
Vxaganlrs no onpeAeJreHr4ro pacqerHbrx MHHHMaJIbHbIx pacxoAos sbAr.tpeKnpl{crpoH-

reJlbHoMnpoeKTHpoBaHHHCH346+68.|u4porraereoue.qat, l966.
tI e 6 b r a p-e s A. H. O6urarr rllApoflofuq. fu4pomereouslar, !9,60.
lll a u o s i. V.3annem.Ie BoAoxpasn.nnut. Ingpouereous4at,' 1950.
III y a b q 8.. JI. Pexu Cpegneft Aeun. fugporrleteolrsAar' 1965--

O T J I A B J I E H I { E

r l ac rn  I .  I r r l po lomn

B n e g e u u e .  .  :  . . . . . .

fnaea /. CrarucruqecKr,Ie MeroAbr, npulrelrfleMbre B rlrApoJlorull . .

$ 1. Ctau.rcrnqecKr.re xapaKTepr{ctrrKH pflAa
$ 2. flounrue o BepoffTHocru. . i
$ 3. llpanurlo curM
$ 4. OnpeneJreHue norpeuuocreft n sHq[cJleHr,ru crarr,rcrr{qecKlrx xapaKTepuc-

THK psAa . ,
$ 5. Koppeilntryrr.
$ 6. npirMeHeuue MeroAa xoppe.niuui r onpe4eJreHuro HopM croKa

fnana /1. O6urue cBeAeHufl o peKax

$ l. Pera u ee cncreMa .
$ 2. Peunoft 6accefin
$ 3. Peuuafl. raoilara 14.perrHoe pycJro .
S 4. Tlnan. PeKI{
S 5. Ilpo4o.nlunft npoQl4flb peKH .
$ 6. Ilonepe.rHHft npoQu.nr peKH .
$ 7. flonepe,{HHfi yKJroH peKH

f t t a a a l l l . P e x u M p e x . O s e p a u 6 o n o r a  .  :
$ l. Kone6aHlls ypoBuefi eo.qst B peKax . .
$ 2. I Hnbr nLITaHHfl peK
$ 3. PacnpeAeJreHr.re croKa rto cesoHaM. (;laccu$vrnat\Hfl. pex CCCP
$ 4. ,Ileaosuft pe>xuu peK
$ 5. Boauufi 6araHc peqHoro 6acceftua
$ 6. KnaccuQuxauun o3ep . . . J
$ 7. Bo4nufi 6anauc o3ep . . ,
$ 8. BetpoBble BoJIHbI, cefiruu

:: 
$ 9. 3auepsaHue o3ep ;
$ 10. Eorora, Hx o6paeonauue r{ KJraccu$uxaqun .
S I l. frlApoJroruqecKue oco6euuocrpt 6oror

f ttaaa /V. fo,qonofi crox u ero paclpeAeJreHHe

Xapaxrepucrr.rxa roAoBoro croKa o .
Onpe4eneru{e HopMbI croKa . .' . r . . .
tr4svleH,rr,rsocrb roAoBoro croKa . .

. BuyrpuroAoBoe pacnpeAeneHHe croKa
Pac.{er BHyrpr{roAoBoro paclpeAeJreHug croKa npn HailHqHu AaHgbrx
rr{ApoMerpuqecKux Ha6nrc4eunfi . !

$ 6. llocrpoeune xpurofi o6ecno.reuuoeru cyrorlubrx pacxoAoB BoAbr i . .

3
I t
t2
t 4
t6

l8
l 9
23
25
26
27
99
30
3 l
33
35
36

, e A

37
38
40
44
47
*9
50
52
53
55
58
58
60
67
83.

86
90

285

s  r .
s 2 .
s 3 .
s 4
s 5 .



$ 7. Pacuer BHyrpr.rroAoBofo pacnpeAeJreHlrfl croKa np' orcyrcrBn*
AocraroqHocrH AaHHbrx rHApoMerpHrrecKHx tra6.rrqeur,rft-

fnaea l/. OoprrlrpoBaHne noBepxHocrHoro croKa

$ 1. ocHonuble npeAnocbIJIKH K BbrsBJreHr4m Mexarru3Ma npoqeccoB cro1a . .
$ 2' Ofironnble saKoHoMepHocrr.I B npoqeccax noBepxHocrHoro croKa. Mero4

u3oxpoH .
I-naeaVI. MaxCvtrr.ra,nruuri Lr Murrr{Ma,ntstrrl crox . ,

fnaaaVll.Knumarr.rqecKue saxropnr croKa . .

$ l. B_nax<Hocrb Bo3Ayxa . . . o
$ 2 . I c n a p e u u e . . . .  ,  r
$ 3. Oca4xn . .
$4, K;;;;ruuecxue'qunroi,oi 

". 
roatufir.ro* . : : : : : : . : : : . : :

II a c r r, II. Perym,rponarrfie crofta

f ttaaa I.3agauu H BHAbr peryJrrrpoBaHurr cror(a

$ 1 . l l o n m u e o p e r y J r r { p o B a H u u c r o K a . .  . . . .
$ 2. Bu4n perynupoBaHuff croKa . . .X  ^  ^  J  

- - -  .
$ 3. Pacvetnas o6ecnerreHHocrF, npu peryJrapoBattr4 croKa . . .

fnaaa //. BoaoxpaHuJr.r.rua . . .
$ l. Tunrr nJrorr.r[rHbrx BoloxpaHHJrr4ul . . .
$ 2. 9uronHbre eMKocrw u nopvarnBHbre ypoBHH BoAoxparrnJrutqa
$ 3. Vqer BerpoBoro BoJIHeHI{ff npH Ha3Fraqe}rr.rn orMeroi< rpe6Hn'coopy)KeHrrfl
6 4 .  XanaxreDHcrHKH Bof loxnar { r . r .nur rA

r  - r  - - ^ - - - f

fttaea III. florepu Bo4br HB Bor'loxpar,rHJrHtrI . . .

$ l. Vuer norepb BoAbr Ha lorroJrr{r.rreJrbHoe HcnapeHr.re . .
$ ?. qnpeAerreHue cyMMapHbrx rorepb Ha Sn,nnr'paqnro
$ 3. .Ile4oo6pasonaHue H Apyrue rrorepu BoAbr . .
$ 4. Meponputrul ro yMerrbueHHrc norepb BoAbr .

f  naaa IV.3aunesne BoAoxpaHHJrHul .

! l. MeroauKa pacqera sanreHvfl BoAoxpaHrzJrrdut
$ 2. f louarue o nepeQopMHpoBzlrrr-ul 6eperol BoAoxparrrJJn{ula
$ 3. Meponpvrnrttr no yMerlbtxeHnro 3arrJreuur .

f naaa V. O6was MeroAHKa pacr{eroB peryJrrrpoB aHvtr c-t'oKa
$ l .  Sa.rraHcoBrrre ra6.nuuHo-rlrrf iponure pacrrqrbr .  .  .
$ 2. fpaQuqecKr{e 6ananconue pacrrc.rbr .. . .

^ S tt,y'l.t l(oppeJlttrHBHbrx cBtl3efi ueix4y croxoM cMelKHbrx orpesKoB BpeMeHH .
t naEa y/. ueSOHHO-roAHrrHoe H MHOfoJrerHee peryJrHpoBaHHe croKa

$ l. MeroaHr(a pacrrera
$ 2. Ceaonuaq ervrKocrb Eo 4ox p a Hrl Jrnrqa MHoro,rreruero pe[yJr HpoBar{Hg
$ 3 . M u o r o J r e r H e e p e r y J r u p o B a H H e c r o K a . . .  

:  . .

286

92
93
93'

97
r00
100

239
2[a
253
253
255

257
261
264

267
269
269
273
276
279
284

103

r06

n2

120

$ 4. Ileroa BeporrHocrHbrx pacqeros C. H. (pHuxoro u M. O. Mesre;rs . .
$ 5. Meroa BeposrHbrx BapHaHroB A. 0,.  Canapeucxofo . r  .  .

f ttaeaVl I, CnewaJrbHbre Bonpocbr pacqeroB peryJrr.rpoBaHHr croKa , . . . . ,

$ l . P e r y n H p o B a H H e c T o K a H a n e p e M e H H b I e o p o c I 4 T e J b H b I e H o p M b I t .
$ 2. KonneHcupyrouee peryJlr.rpoBaHue cror<a

f ttaoa VIII. Pery.nupytoulee BJnrrHIle BoAoxpanu/'rr4ur, rra MaKcr.rMaJrbHbre pacxoAbr

BOAbr .
$ l. Pacverbr peryJlIzpoBaHHff no.nono4nfi

S 2. VnpoureHHbre MeroAbI pacqeroB rpaucQopvaqnu naBo/lKoB ; .
$ 3. tr-lpu6,uuxesnrtfi pacqer peryJllzpyrcurero BJHnHHI BbrurepacrroJrox{eHHbrx

BoAoxpaHHJIHrq .

I ttaea IX. excnnyaraullff BoAoxpaHu,qu[t . .

S l .  3aaaqu c.nyx6n sKcnJryarauHn .  .
S 2. Aucnerr{epcKue r.paQzxu

$ 3. Ha6nrcAeHLIfl sa cocrorHHeM BoAoxpaHr.rJrr4ula . .

llpttnocreuue . .

J l u m e p a n t g p a . . . . ,

t24
t26
130
135
135
139
t56
164

t7l
t75
177

I68
168

t77
179
183
l o or o o

193
193
r97
199
201
20r
205
2t5
2t6
2t7
220
224
230
232
232
236
238


